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FHEN ORTA Douglas-Hamilton 
./ warned in our November issue that 


the trumpeting of Africa’s elephants 
might be silenced forever by the predation of 
ivory poachers and the pressures of civiliza- 
tion, concerned readers responded. 

Rebekah Holman, 11, of Washington, 
D.C., wrote, “The article made me yerv 
sad.” She enclosed three dollars, requesting 
that we send it to an organization that will 
tise the money for the elephants: “I hope you 
can help these elephants and not let them be- 
come extinct before I die,” 

Thousands of other Geographic members 
sent contributions to the World Wildlife 
Fund's special elephant collection. In Wich- 
ita, Kansas, banker Robert Langenwalter 
appealed to a group of friends, the Cessna 
Aircraft Company, and King Radio Corpo- 
ration for help in providing an airplane es- 
sential to patrolling the vast elephant 
habitat. The result: a $102,000 Cessna 185 
contributed to the National Geographic So- 
ciety for the Douglas-Hamiultons’ work. 

During his tenure on earth, mankind has 
dominated, exploited, domesticated, and 
come to Jove the animal life surrounding 
him. As boys, we grew up with the seeming 
necessity to prove ourselves as hunters— 
success often manifested in the Victorian 
trophy room with its dark walls sprouting 
the horns and stuffed heads of game. We 
spend millions each vear for the status and 
the comfort of wearing coats of animal fur. 
And vet we share our homes and our lives 
with dogs, cats, birds, fishes, and all man- 
ner of beast. 

lronically this benevolent fascination for 
animals and their products also fuels the 
massive illegal international traffic in en- 
dangered species that threatens them. Staff 
writer Noel Grove and photographer Steve 
Rayvmer—at high risk—traveled the some- 
times sleazy world of these animal exploiters 
to provide the shocking report that leads this 
issue, You'll see mounds of elephant tusksin 
a Hong Kong shop being cut up for ivory 
trinkets for tourists. 

Ifthe public's willingness to buy objects of 
ivory continues, at least some areas of Africa 
certainly will see the end of the elephant in 
Rebekah’s lifetume. 
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Wild Cargo: the Business 

of Smuggling Animals 287 

Illegal trade in wildtife endangers rare species 
worldwide. Noel Grove and Steve Raymer 
rept a growing commitment to stem this 
traffic, vet find that creatures still face for 
more peril than poachers and smugelers, 


When the Space Shuttle 

Finally Flies 317 

Passengers ond “getaway special” cargo will 
leave earth's atmosphere for a host of research 
tasks aboard NASA's hybrid space voyagers. 

The missions and the craft are described by 

Rick Gore, with photographs by Jon Schneeberger 
and detailed paintings by Ken Dallison, 


Thoreau, a 

Different Man 349 

William Howarth and Farrell Grehan retrace 
the journeys, both mental and physical, 

of the famed American writer-naturalist, 
whose ideas seem still as fresh.os morning 
beside Walden Pond. 


The Bonanza Bean— 

Coffee 488 

Eve-opener for much of the world, ritual drink 
of millions, the aromatic beverage fills the 
treasuries of exporting nations. By Ethel A. 
Starbird and photographer Sam Abell. 


A Sumatran Journey 406 

Vast natural resources give earth's sixth larvest 

isiand acompetitive edge in the Thind World's 
truggle for prosperity. Harvey Arden ond 

David Alan Harvey portray Sumatra today. 





COVER: Two veors late, the space shuttle 
stands posed on tts launchpad at Cape 
Canaveral Photograph by Jon Schneeberger. 
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Will profit freeze the cry of an-endangered leopard cat ina 
Bangkok market (heft) as it did for tts stuffed min, seieed a 
the Hon 
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SeHE WHOLE OPERATION went off cniich sound, one that must haunt the 
ike clockwork, with Kannan serving.as dreams of more than 20 Bombay merchants 
Lhe Mans prine. he has subpoenaed since early 1979 

en 


torate of Wildlite Preservation 
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Hunters become the prey in Kenya, whet 
border. Their bows ond poisoned arrows could Oring 
down Africa's biggest mammals; sophisticated poachers use 


weapons and, occasionally, helicopters for wholesale gathering of 1 
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in ly nx trade,” he explained “Bul we cou 
sell many more.” 
These items are being sold legally. But 
comewhere in the dim beginnings of then 
trail through commerce, they may have 
been acquired illegally 

The hyacinth macaw, for example, is 
found principally in Brazil, which bans its 
export, Most shipments to the United States 
come from Paraguay and Bolivia, whicl 
have very few. Ornithologists familiar with 


A forttme in twory surrounds carvers in 


Hong Kong as they sow off the jogeed root 


ofTeg tigate eee “wioter Htlalet hes Orie blocde 


Nearly @& ton of ivory from sone 50 ele 


1 i i = 
none cies dau, Grey exports sani 
: L =e i . = 
forned DY fhe country of onzin con be 
sine cial a piel srl Yk 
occepi¢ed, But documents can De forreed 


and proof of origin Becomes obscure as 


VOry esses Throwg)) UMeTOus ports 

ropulirity of scrumzhow py AHowditan 

artists (below) has increased the Aull of 
a i! | . | ‘ 

POciAc WoOLseSs. ALShon troders circuit 


i i ihe 


veTit Lows that [omit Tusk sates fo FEsRurn 


c 


OPUS oF Snippint Finem to Howdi with 


= - i i. | 
minimal Eskima scribbiings on then 





dks. 
Teh yj kes ia 


lai 
lie ati Salgis 
eh; Sh ice 


Hid are ay 
fig rite j ha 


P lw ; 
e Bh is ii, i 
aera | Ti =a 
| 


= 
a1 
“a ab beap 





the area sav that most of these macaw ship 
ments were smuggled across the border irom 
Brazil. The lizard boots, the crocodile wal- 
lets, and.a host of other wild animals or their 
products may have the same questionable 
legal history 

According to the latest figures from the 
U.S. Fishand Wildlife Service (FW5), some 
422 000 live birds and more than 1. 1-million 
reptiles and amphilians were imported into 
the United Statesin 1979. Raw wildlife hides 
and skins totaled 11.3 million, Of individual 
items made fram wild animals, 129.6 million 
were imported that same year. 

This fascination with wildlife within the 
affluent nations of the world adds to the 
cisappearance of animals in the less clevel- 
oped countries. In between stand the illegal 
traders, willing to circumvent wudlife 
protection laws to satisfy the demand and 
their own pocketbooks. 

FW estimates that for every ten ship 
ments of wild animals or their products that 
enter the United States by proper channels, 
at least one and perhaps as many as four 
shipments enter legally, at a large profit to 
the smugeler. The recent trial of a Philadel- 
phia animal dealer revealed that Fiji Island: 
izards, purchased illegally in the Far East 
for 520 a pair, were sold in this country for 
$550. The U.S. Department of Justice esti- 
mates the total value of such entries as-anv- 
where from 50 to 100 million dollars 4 year 

Wildhie smuggling t costing the U.& 
millions of dollars to control and 1s denving 
income to the treasury of any nation that 
would otherwise receive duty from legal im- 
ports. It has spread diseases that would have 














Proof isnegotiable at a Bombay pet shop 
To verify the health of export birds, buyers 
can purchase signed but blank health cer- 
ri 


Hficotes—easily forged—tlifke this one held 


before ad cope of Alecondrine parakeets 





Cotoined fy a bird deater, the certi- 
cite awittts only the listing of the cargo— 
untested Dirds that may carry diseases 

Bribery and Atdden shipments compli- 
cafe attempts to control the Auge pet-bird 
trade, some four und a half million birds 
annualiy, Many more are removed from 
the wild: perhaps one in ten survives the 


journey from treetop to wire cage 


Animal sleuth P, Kannan holds a cured tiger 
chin token from a foreign diplomat at a Bombay 
dirport. Exorbrtant prices paid for extremely 
rare animals often make them trreststble to 
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been detected in legal quarantine periods. 
An outbreak ot Newcastle disease—carriec 
by exotic birds and fe domestic poul- 
Cahfornia in 1971 cost 36 million 
dollars to control. UV, S Department of Agri- 
culture officials say an outbreak of major 
proportions could cost a quarter of a billion 
dollars to eradicate 

Ln irreversible effect of illegal trade could 
be the extinction of animal species that are 
finding fewer and fewer placesto hide. Of an 
estimated 135,200 species of mammals and 
birds known in the 17th century, more than 
130 are gone torever and another 740 are 
rose endangered, together with many 
reptiles, a fishes, and inverte- 
brates secet losses and near losses can be 
traced to man’s activities, either from hunt- 
ing or habitat destruction 

No imaginable consumption can threat- 
en animals if thew have sufficient habitat 
into which they can retreat,” I wae told by 
Wiliam Conway, director of the New York 
ZAo0logical Society, “But at the rate the 
world's rain forests are disappearing 
acres minute—excessive ieaita can 
contribute to the downfall of some 

“The w 
is that it provides things for people who do 
not need them. Noone really needs a leopard 
coat, And certainly not a towcan.” 
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ILDLIFE TRADE ts probably as old 
as clrrency, and Ulegal wildlife trade 
must date to the first conservation 
laws. In the U,8., the Lacey Act of 
1935 prohibited importation into this coun- 
try of any wildlife acquired illegally in 
anoiher country. [he U.S. Endangered 
Spec Less Consen ation Act of 1969 banned 
U.S. import of any animals on the Endan- 
List. Other governments 
passed laws too, but enforcement was rare 

“Until-recently, few of us knew one spe- 
cies from another,’ aU. &. 
told me candidly. “You just sort of glanced 
at the shipping papers that came with them 
and waved them on through." 

The first serious effortto contro! all wild- 
its sale eee lug the smuggling leaks took 
place in Was D.C... in 973, when 
BO nations met to dratt the c seventies on 
In ternational Trace in Endangered Species 

f Watd Fauna and Flora (CITES). The 
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complex mechanism that evolvecl has been 
called the most remarkable trade pact ever 
devised. “It's Tike Ls: iP ASS POres ren 
dead or alive— from on 


a Aine Kong customs 


UTUITaS 
country to another,’ 
official told me: 
CITES divided wildlife into 
gOries, OF appendixes 
Appendix | threatened 
with extinction and from 
AY COMME ial trade, such as the rhinoc- 
eros and seven of the eight races of tigers. 
Appendix Il—potentially threatened, but 
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commerce can take place if shipments are 
accompanied by authorizing documents 
from the country of export. The American 
alligator is listed on Appendix I, for exam- 
ple, and can be traded, while the U. 5. 
crocodile is on Appendix I and cannot. 

Appendix Ti—not considered endan- 
gered by the world at large, but listed by 
some countries where they originate, out of 
concern for their existence there. The scarlet 
macaw can be shipped from Panama, but 
Costa Rica bans its export because it is rare 
in that country. 

Any nation that ratifies the treaty is ex- 
pected to honor the three categories, “Tt puts 
the burden of detection on the importing 
countries,” said a convention delegate, “If 
an item doesn't have the proper papers, 
don't let itin.” 

Drafted in 1975, put into effect in 1975, 
CITES underwent a sluggish start. In 
March 1979 the delegates met in San José, 
Costa Rica, and the embers of trade contro! 
were fanned into flame. Two vears after San 
José, more than 60 nations have signed and 
ratified the treaty. 

Enforcement worldwide has touchened, 
and smugglers and illegal traders are getting 
ataste of whatit's like to be hunted. Anorga- 
nization called TRAFFIC (Trade Records 
Analysis of Fauna and Florain Commerce), 
supported mostly by the World Wildlife 
Fund, now monitors the movement of ant- 
mal products around the world. The in- 
formation is supplied upon request to gov- 
ernment, CITES officials, and conserva- 
tionists. TRAFFIC offices now operate in 
London, Washington, and Nairobi; others 
are Planned for Frankfurt and Tokyo. 

“Before TRAFFIC there was no single 
reliable source of data about the amounts of 
animals and animal products being moved 
around the world,” said Nicole Duplaix, 


director of the Washington office and one of 


the founders of the organization. “Tf the en- 
forcement agencies around the worid have 
been the arm of the law to stop smuggling, 


we have been the arm. of documentation.” 

With war declared on animal smugglers, 
photographer Steve Raymer and T made an 
assessment of the battlecrounds. We visited 
areas where wildlife is captured, cities 
where it is collected by animal merchants for 
dispersal abroad, and the affluent countries 
where itis purchased, 

To those concerned about wildlife trade. 
the gooc news is that stricter enforcement 
has curbed the activities of smugglers, per- 
haps cut them drastically, Some who once 
operated openly were dniven underground 
by CITES, sometimes so deeply that we had 
to go there to assure ourselves that illegal 
trace existed. 

The bad news: We were able to find it. 


VWIFVERVBODY pick a tree!” Park warden 


Phil Snyders whispered warning 
seemed to chase a swarm of butterflies 
upmy back. Five of us.on.an antipoach- 
ing patrol peered around a clump of foliage 
into a clearing in central Kenya's Aberdare 
National Park. Less than 100 yards away, a 
black rhinoceros stood broadside to us, 
stamping his three-toed feet angrily, swing- 
ing his head quickly in one direction, then 
another. He sensed the presence of intruders 
but, with his poorevesight and upwind posi- 
tion, could not locate us. 

Lhad always thought the two horns grow- 
ing out of a rhino’s nose to be blunt. This fel- 
low’s scimitarlike weaponry, typical of the 
wild black rhino, looked capable of skewer- 
inga man like a barbecue spit. That Smiqie 
protection is also becoming the an 5 
downfall. Wealthy North Yemenis will pay 
$6,000 for a jambiyva, the traditional dagz- 
ger, when the handle is made of rhino horn 
(page 301). Many Easterners believe pow- 
dered rhino horn holds meclicinal powers. 

Demand for it has reduced the black 
rhino—once widespread throughout most 
of equatorial Africa—to scattered remnant 
populations totaling perhaps 15,000 to 
25,000. More than 15,000 existed in Kenva 





Custom competes with protection of the hawksbill turtle. In Japan o bride's traditional 
hairpiece includes combs made of the sea creature's colorful shell. Scientists fear the an- 
nual hervest of perhaps halfa million howksbills could wipe them out. But Japan still im- 
ports the shells, thanks to a reservation clause in the CITES treaty: Notions con “take 
aeception” toa ban on trade and continue commerce in that species. 
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A portnership for survival /as 
tamed these white rhinos, under 
close guard in Kenya's Meru Nation- 
al Pork. Kenya acquired the rhinos 
from. South Africa to augment tts 
own black rhino population. Poach- 
ers. make mo distinction in their 
guest for the nase hom, falsely re- 
puted to hold medicinal powers. 
Kills have dramatically trimmed 
the world’s wild rhing population, 
spurring desperate educational pro- 
grams and posters (below) by con- 
servation groups intent on heading 
aff the animes extinction. 





alone in 1969, according to a study by zoolo- 
gist A. K. K.“Kes” Hillman. Ten years later 
Renvas total stood around 1,500 and was 
still falling. 

Elsewhere, the Sumatran, Javan, and 
great Indian rhines tozether probably num- 
ber fewer than 2,000, and the white rhino, 
found mostly in South Afnca, survives un- 
der close supervision. The trend suggests 
that this nearsighted thick-skinned jugger- 
naut mav be the next large mammal to dis- 
ippear trom the earth 

In Kenya the American-born warden Phil 
Snyder and his patrol were hunting the 
poachers who hunt the rhinos. We found 
none that day, and the rhino, not finding us, 
lost interest and trotted away. 
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“Without these patrols there would be no 


rhinos here within three weeks,” said 
Snyder's assistant, Kamaw Hugangin. 

Months later and thousands of miles away 
] was offered rhino horn in a pharmacy on 
Macao, the tiny Portuguese colony on the 
South China coast, The young clerks, grin- 
ning broadly, produced a whittled chunk of 
bonelike gray, at a price of $450 an ounce. 
Many Eastern men consider rhino horn an 
aphrodisiac, although there exists no evi- 
dence to support the belief. It consists of a 
substance called keratin, which ts found on 
the human body as well. Scientifically, men 
with waning sexual powers could obtain the 
same results by eating hair trimmings and 
chewing their fingernails. 
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WANDERED THROUGH alleys in 
crowded Bangkok untill heard acacoph- 
ony of bird sounds behind a high wall. 
Five dogs rushed the gate as | 
knocked, but polite attendants quieted them 
and let me tm. Insice | found an ark of ani- 
mals from the shrinking Thai rain forest 
pythons thick as my thigh, a 
tumult of birds, terrified civet cats that spat 
from dark corners of their cages, slow- 
moving lorises with round eves itke goblins. 
Lasked the owner, a well-dressed woman 
in her 30s, iit would be possible for someone 
to buy clouded leopards and gibbons | 
her for shipment to the United States, (Hoth 
animals are banned from international com- 
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She looked at me carefully, then looked 
away. “It would be difficult,” she said, “It 1s 
prohibite d bylaw.” 

“Ts it possible?” 

“Tt would be difficult.” 


LOOKED every 
Singapore 


rings, 


imch the successful 
-flashy finger 
clothes made 


USING ssInan- 
gold digital watch. 
by the best Oriental tailors. 


“TP we made a great déai ot money im the 
animal trade,” he said, “But I'm getting-out 
of the business. It’s getting too difficult, too 
many regulations. © 

But he knew exactly how the illegal trad- 
ing eg was done, especially with exotic birds 

1 Australia, which bans their export. In 





A singapore hotel, he sketched maps tracin 
the feather tra ough the Far East 

“A fishing boat is charte red and sailed to 
Bali, then to the east coast of Australia, out- 
cide the (reat Barrier Reef,” he said. “From 
there, twin-engine speedboats make a-cash 
to shore and pick up perhaps 7,000 birds— 
roseate cockatoos, sulfur-crested cockatoos, 
and parakeets 

“The smugglers return to Indonesia and 
buy papers saving that that's where the birds 
are from. Then the birds are taken ashore 
Under cover in singapore and sold. mostly to 
European dealers. After expenses, such a 
trip can clear-a niltion dollars,“ 

So much for so few birds? 

“Bird collectors in Europe and the United 
States will pay $12,000 for a pair of golden- 
shouldered parakeets,” he said, “Brown 
parakeets and Naretha bluebonnet para- 
keets go for 58,000 to $10,000. 

“Of course, there is the chance that the 
trip may make nothing. Each cage has a 
rope tied to it with a rock at the end. Ii 
oii hoet't hases them, the smugglers can 
dump the birds overboard.” 
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LUCHA GF THE illicit trace is carried 

on with the help of p Hassimned to 
protect the animals. Ti asked a young 
American biologist heading for the 
junglesof Colombia to contact me if he wit- 
nessed illegalities. His report weeks later 
included personal sighting of ocelot skins en 
route by canoe to & dealer in the nearest set- 
tlement, and Appendix I otter skins being 
sold to a government ageni 











Hitter pill for rhino lovers: Vanity and 
folse beliefs fay wipe out the rhinos. For 
their traditional daggers (right) Yerriert 
LET Dire te niles ¢ ae rd front Paine far 
the value of this display at a market in 
SCUTez, North’ remen, exceeds $725,000 

In Kyoto, japan, an apothecary offers 
rhbio- far chips arid PLeces (18 cin copra 
disiac (upper left). No scientific evidence 
exists for that belief, nor for the claim thet 


oes [Pe =} sy Tae an hae 
novwdered rhino tablets (left) cure head 


itches, colds: and flu, The toblets: were 
vdlotle in 1980 i China. buf expected 
ratification of the CES treaty should re- 


nove rhino horn from Chinese shelves 
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In Panama City atop officerin the depart- 
ment of natural resources admitted that il 
legal trade from neighboring nations passes 
through his country, but that he is powerless 
to stop it. “Some of the people doing it have 
political connections,” he said 

The culprits are notalways big operators. 
Qin Grand Cayman in the Caribbean, the 
Saleswoman in A gift shop encouraged me to 
buy jewelry made from the shell of a green 
seaturtle. Even though this spectes is grown 
for market in ashore turtle farm here, all sea 
turtle products are banned from United 
States import. “It's very small, easy to hice 
In your suitcase,” the saleswoman said, with 
a nonchalance that suggested long practice 
and past success 

Bird-loving Belgians flock each week to 
the Sunday marketin Brussels Grand Place 
to ogle exotic species from the tropics. “Bel- 
mans are enthusiastic bird collectors,” said 
a distineuished-looking gray-haired gentle- 
man there, who added that he keeps a back- 
yard aviary of some 450 birds. “Most of these 
birds are common waxbills and finches, but 
itis possible to buy others that are very rare, 
nearly extinct. - 

“How does one de that?” 

“Tknow,” he said witha smile anda wink, 
“but I cannot tell you,” 


ERHAPS no single product ts more syn- 
onymeous with the illegal wilclite trade 
than clephant ivory. It touches all the 
major aspects of the problem—poach- 

ing, bribery, high profits, worldwide distri- 
bution, and an animal that finds it almost 
impossible to hice. 

One of the world’s precious commodities 
since biblical times, very sold for about 510 
a kilogram (2-2 lbs.) during the first half of 
this century. The price shot to $100 4 kilp in 
the mid-"/ 0s before settling back to the pres- 
ent 374. With even a medium-size tusker 
Carrving around some $1,300 on its upper 
jaw, ¢lephants began dropping like flies all 
aver Africa, usually outside the law.* 

Although carved statuary, piano keys, 
and trinkets may be the ultimate use, much 
of today’s new ivory is being held as a grisly 
investment, according to Au Ming Chi, 
chairman of the Hong Kong and Kowloon 
Ivery Manufacturers Association, Many 
people around the world are buying raw 
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tusks and hoarding them because they be- 
lieve the elephant will become extinct and 
the price will soar 

Viost African countries have limitations 
on their ivory exports, but offictal-looking 
documents can often be bought. After they 
are sold and resold in international markets, 
their origin becomes increasingly vague, un- 
til no one can sav whether a carved firurine 
for sale ina Hong Kong ivory shop came 





“See Oria Douglas-Hamilton s“Can They Survive? 
in the November 1980 NATIONAL GROG RAPHI 
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one morning as he made the day's patrol 
assignments at park headquarters. “You 
could tell they were just mowed down by 
poachers with automatic weapons.” 

The body count is not always in animals. 
‘Two park rangers and 20 poachers—most of 
them drought-poor Somalis from Kenva's 
neighbor to the east—have been killed in 
shootouts. “It’s like a war,” said Joe, who 
has been fired at while flying surveillance of 
his park in a light plane: 

The problems encountered by Joe Kioko 
are universal, In 1979 two game wardens 
were killed and five seriously wounded in 
Thailand, where diminishing rain forests 
have long been a reservoir of dirds, reptiles, 
and primates for research. “We have 24 
wildlife sanctuaries, butonly 215 guards,” ] 
was Lold by Pramote Saiwichian of the Wild- 
life Conservation Division. “We hope to hire 
und train more, but it all depends on the 
national budget.” 

The actual killing or capturing of the ani- 
mais is usually the work of villagers, who 
then sell them to dealers, “You have to re- 
member that many locals have always made 
their living by selling wildlife,” said Angel 
Paucar, head of Ecuador's wildlife section 
“Por them, itis an ¢conomic necessity.” 

His solution: “We have declared large 
areas of our Amazon Basin a national 
parks. The Indians there will undergo train- 
Ingand become salaried as park guards. In- 
stead of killmg the animals, they will be paicl 


Fashion sets the pace for the demise 
of many animals. [n Jopan, where 
spotted catshins remain chic, the 
owner ofa fur boutique models a coat 
made from the fur of tin (left), Some 
countries, inicludmy the CU 5., legally 
export biiex skins, but conservation- 
ts worry that legal outiets encourdge 
eonl ones as well, 

In most developed countries public 
pressure has forced spotted-coat furs 
off shop displays and. often, off the 
streets, Major showrooms in Paris 
howe aereed to stop creating coats 
made from endangered species, “We 
felt tt would be shameful to continue 
to use them,” said Chostian Dior's 
Frédéric Castet (right), here design- 
ing a coat of dyed Persian lamb 























to protect them if we can get money to 
finance the project.” 

“There 1: a reluctance on the part of 
government to spend money on wildlife, 
because they do not see the immediate 
economic return,” a wildlife official in Inelia 
told me. “They prefer to spend money on de- 
velopment schemes that bring in big cash.” 

Renya banned all huntme in 1974 in 
hopes of rebuilding the game stocks that 
draw tourists and trophy hunters. The 
World Bank has lent them 17 million dollars 
for the project, 

But a hunting ban does not necessarily 
amount to a trade ban. Ivory, rhino horn, 
and catskins have continued to leak out of 
Kenva, sometimes with the help of public 
officials. Kenva’s harshest critics concede, 
though, that corruption there is decreasing. 


ROPOSED NEW U.S. legislation 
| would tighten the restrictions on ivory 
coming into the country. A 1980 bill for 
elephant protection would allow im- 
ports only from those nations that can prove 
they are practicing strict measures of ele- 
phant management. The bill passed the 
House of Representatives, where it origi- 
nated, but died in the Senate. It ts almost 
certain to be reintroduced, and possibly 
broadened to cover all endangered species 

Strict though the measures may be for the 
African tusks, the United States has another 
problem to resolve with ivory produced 
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within tts own borders—the tusks of Alas- 
kan walruses. 

Most of the U. 5. ivory-carving industry 
originated from scrimshaw—the etching of 
Pictures on the teeth of sperm whales by 
early Yankee whalers. Carvers on the Fast 
and West Coasts. and the Hawaiian 
Islands shifted to walrus tusks, then to ele- 
phant ivory when walrus kills were regu- 
lated. With interstate commerce in sperm 
whale teeth now banned in the U.S. and 
elephant-ivory imports reduced, traffic in 
walrus ivory has escalated. Although the 
walrus population has been creeping up- 
ward, so has the number of walrus kills—to 
more than 5,000 annually. 

Under the U. 8. Marine Mammal Protec- 
tion Act, walrus hunting in Alaska is strictly 
limited. Walrus tusks may be sold only by 
native peoples who have worked them into 
“authentic handicrafts.” In the seaside town 
of Lahaina on the Hawaiian island of Maui, 
Lentered shop after shop displaying walrus 
ivory etched with seafaring scenes, for sale 
ta tourists. Sailors in striped T-shirts hauled 
ina mainsail on one tusk. A clipper ship 
sailed across another piece, which sold for 
S775. The names of the artists did not sound 
native Alaskan, 

I telephoned the artist who signed the 
clipper-ship tusk. Is the fresh ivory “worked 
as an authentic native handicraft” before he 
gets it from a local importer? 

“Sometimes it just has the Eskimo’s ini- 
tials carved at one end,” he admitted. “T've 
even gotten them with ball-point pen scrib- 
blings on them.” 

Wildlife laws are only as good as the offi- 
cials who inspect shipments in and out of 
countries. In the United States, customs 
officers are attending seminars taught by 
animal experts, and visiting zoos and muse- 
umes to see and identify exotic species. Tour- 
ists as Well as big-time smugglers are fecling 
the new emphasis. I visited an “evidence 
room” in Honolulu, where hundreds of 
items seized from individual travelers were 
piled to the ceiling. They included leopard- 
skin coats, carved whales’ teeth, and some 
800 hawksbill and green sea turtle shells— 
all Wegal according to CITES and the U. 5. 
Endangered Species Act. “Please, tell peo- 
ple to check regulations before they buy 
things abroad,” pleaded agent James Bartee 
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of the U7. 8. Fish and Wildlife Service. “We 
con't like to take these things from them.” 

Customs and FWS officers make the first 
contact with wildlife shipments; the Na- 
tional Marine Fisheries Service and the 
Department of Agriculture may be called in 
to provide positive identification of the 
animals being shipped. If any question 
arises, the agencies refer shipments to out- 
side experts. 

I watched customs inspectors Randy Kar- 
avanich and Maryanne Noonan at Los An- 
geles International one day as they checked 
crates of monkevs imported for research. 
Everything seemed in order—clean cages, 
healthy animals, shipping documents. 

“The papers say they came from Guate- 
mala,” said Randy. “But I've never seen a 
Guatemala permit before, so I wouldn't 
know if this one is false: We'd better have 
Rov take a look at it.” 

Rov Simpson, the Fish and Wildlife in- 
spector on duty, is a quict, bookish man, 
with an eve fordetail. He peered at the mon- 
keys and pored over a manual explaining 
trade requirements, “One man’s name, and 
no other, should be on any shipment from 
Guatemala,” he said, “It's missing from 
these papers.” 

The monkeys were confiscated, to be 
cared for at a nearby holding station while 
the case was being investigated: If the final 
decision went against the importers, the an- 
mals might later be given to a z00. 

Rancy slapped seizure stickers on the 
cages, at the same time tellmg the occupants 
in mock seriousness, “Allright, you guys are 
being seized. You have the right lo. remain 
silent. Anything you chatter may be used 
aguinst you.” 


DVISING MONKEYS of their rights is 
alaughing matter, but convicted smug- 
glers are finding litthe humor in penal- 

ties they now receive in the United 
States. The emphasis changed in August 
1979 with a presidential directive-calling for 
more attention toillegal animal trade. A spe- 
cial wildife section committed to stricter 
enforcement was created within the Depart- 
ment of Justice. The new section's eight 
attorneys, headed by lawyer and wildlife ex- 
pert Kenneth Berlin, aid U. 5. attorneys in 
prosecuting cases at the designated ports 
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where wildlife shipments may enter—New 
York, Miami, New Orleans, Chicago, 
Los Angeles, San Francisco, Seattle, Hono- 
lulu—and several other cities along the 
U.S. borders: 

In addition, special task forces are being 
set up around the nation to combine the ef- 
forts of Justice, Fish and Wildlife, Customs, 
National Marine Fisheries, and the Depart- 
ment of Agriculture. “We're committing the 
expertise of all these agencies to individual 
wildlife cases, instead of having each one 
conduct its own investigations,” Berlin told 
mein Los Angeles. 

It's working. A case investigated and 
prosecuted by the task force in that city 
resulted in a $10,000 fine for the company 
importing the wildlife, an 18-month jail 
sentence for the principal defendant, and 
shorter terms for two associates, 

The most celebrated wildlife case so far 
took place in Philadelphia in 1979, where 
animal dealer Henry Molt was convicted for 
illegally importing reptiles into the United 
States from Fiji and Papua New Guinea. He 
was sentenced to 14 months in prison and 
prohibited from importing anv reptilesfor a 
three-year probation period. Molt is appeal- 
ing the verdict. 

There 6 action on the international front 
as well, “The battle against illegal wildlife 
trade has encouraged countries to set up the 
institutions for conservation they didn't 
have before," said Dr. Gerard Bertrand, 
who has traveled worldwide for FW, ex- 
porting American conservation techniques. 
“And there's no question about what started 
it al—CITES.” 

This “most remarkable trade pact” has its 
weaknesses, admits Peter Sancl, the high- 
energy Bavarian lawyer who heads the 
CITES Secretariat. “The treaty allows 
member nations to ‘take exception’ to some 
trade restrictions,” he told me at CITES 
headquarters in Gland, Switzerland. 

“France, Italy, West Germany, Japan, 
and Switzerland all take exception to the 
ban on saltwater crocodiles, for example, 
because they process the skins into leather 
goods. And since they make most of the 
world’s handbags, shoes, belts, and other 
crocodile-skin products, their exceptions 
undermine the CITES attempt to protect 
the species.” 





Wild Cargo: the Business of Smugeling Animals 


Regulation alone probably cannot stop 
wildlife trade. 

“You can't cut off trade completely when 
demand exists for the product,” a French 
tanner of crocodile hides told me angrily, 
“You only drive it underground. The only 
answer to saving ¢ndangered species is to 
farm them.” 


ANAGING WILDLIFE to meet the 
demand for their products is mevita- 
bie, I heard from conservationists, 
animal dealers, tanners, bureau- 
crats, and illegal tracers. 

Management may include as large an 
operation as the great South African game 
reserves, where elephants, lions, and other 
trophy animals are carefully protected and 
regularly culled to prevent overcrowding. 





Such a controlled harvest can reap national 


income from hunting fees and tourism. In 
Papua New Guinea, crocodile ranching has 
become a national goal. 

“The idea is to encourage villagers to cap- 
ture the smail wild crocs that suffer high 
mortality anyway and raise them to selling 
size,” said Melvin Bolten, the United Na- 
tions’ project manager. The U.N_ has pro- 
vided finds and technical assistance for the 
project. “It's noteasy, These are people with 
traditions of hunting, not day-to-day ranch- 
ing responsibilities,” 

Villagers at Mamber, a collection of stilt- 
legged huts along the broad Sepik River in 
the northwest, are accepting the new life. 
Amid clouds of mosquitoes 1 walked with 
them to four croc pens enclosed by vertical 
log walls. Several sets of periscopic eves 
peered from muddy pools. 

It takes two vears for a captured yearling 
croc fed on netted fish to attain a belly width 
of 15 inches, proper selling size. Mamber 
hoped to sell the first crop of 14 for about 
$150 apiece within a vear, 

“Eventually we'll sell 20 a vear,” said vil- 
lager Moses Gawi. “We'll use the money for 
improvements to the village, such as a pump 
to bring.a better water supply.” 

Two large ranching operations, both 
owned by Papuans and managed by Austra- 
lians, are under way at Lae and Port Mores- 
by. Both fatten their charges on offal from 
their own chicken-processing plants, which 
operate simultaneously. Croc-skin sales for 
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Gold-lined shipmentof ball pythons from 
Ghana (below) caugnt the attention of 
Los Angeles customs inapectors, who 
found 24-harat bars (bottom) sewn into 
the bag that held them. [na previous ship- 
mert, od similar bor wos found tn the belly 
ofareptile. [re importer wascharged with 
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these large-scale operations could number in 
the thousands annually 

An exception to the CITES ban on 
saltwater croc siles has been granted Papua 
Wew Croinen. Che project is sen a8 & [ossi- 
ble pilot. Tf crocs can be ranched, why not 
leopards, tigers, or chertahs? 

The problem is one of identification. Who 
can tell whether a saltwater crocodile skin 
was raised or poached? Conservationists ar- 
rue that farming an endangered species cre- 
ates a market forit and encourages poaching 
of the animals still running wild. Dealers 
claim the demand will alwavs be there and 
mirhtas well be accommodated tegaliy. [he 
world’s first green sea turtle: farm brought 
the arfpument to the courts 

CITES lists the green sea turtle as Appen- 
dix I but allows trade if it is born and raised 
incaptivity. Cayman Turtle Farm on Grand 
Cayman in the Caribbean meets those re- 
quirements, said its manager, William 
Johnson, as we walked past concrete tanks 
filled flipper to flipper with turtles. Fed 
high-protein pellets, they reach growth of 
about 80 pounds within three years before 
being butchered, 

The farm markets the shells as jewelry 
and wall hangings, the oil for cosmetics, 
meat for steaks, fatty caliper for «oup, and 
flipper skin for leather goods. 

In the farm's early days, Mr, Johnson 
acmittecd, egrs were gathered in Suriname, 
from beaches said to be doomed to erosion 
Now, he says, the entire stock comes from 
the breeding females 

(val submarines with shells four feet 
across, they zlide through the clear water of 
the large breeding pool with a smooth flip- 
per motion that resembles flying. The larg 
est weirhs about 600 pounds. A sand beach 
lines one side of the pool, 50 the females can 





Wildlife tycoon, “Mr. Dang” of Bangkok 
annually sells nearly ao million dollars 
worth of pets From Asia. [his rare albino 
pithon could bring $20,000 th Germuny 
Japan, or the United States, hig-mayor out 

lets, A portable telephone speeds sales, he 
says, Of jets reduce dnimal deaths 
vy hen Wwe fer Lem byshiip, we wie bose 
mavbe funtf, fe tot tre author. 
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lumber ashore to lay their eggs, which are 
gathered and artificially incubated, 

In 1978 the U.S. Departments of the Inte- 
rior and Commerce banned import of all sea 
turtle products into the United States re- 
gardless of origin. The agencies argued that 
sale of the products created a market that en- 
couraged the poaching of turtles in the wild. 
They added that success of the Cayman 
farm might encourage the establishment of 
similar companies, whose start-up oper- 
ations might also require collection of eggs 
from the wild. 

The farm filed suit against the U. 3, agen- 
cies to stop the embargo on their products, 
arguing that theiroperation met the require- 
ments of the CITES treaty. As to depletion 
of wild turtles, they point out that hatching 
thousands of eggs annually adds to the sea 
turtle population. 

The U.S. argument was upheld; the farm 
is appealing the decision. 


DEQUATE SPACE exists for both peo- 
ple and wildlife, in the opinion of most 
biologists, with the establishment of 
properly enforced game preserves, 
But no preserve is safe.as long as there exists 
a demand for the creatures and their 
products, thus encouraging illicit traffic. 

As human population pressures continue, 
many nondefenders of wildlife argue, “Who 
deserves the space more, people or ani- 
mals?” Naini D. Jayal, an Indian govern- 
ment conservationist, dors not consicer ita 
matter of choice, He sees wild animals as an 
important measuring stick for the stute of 
the world. “The earth has developed a suc- 
cessiul ecosystem, and the presence of all 
creatures init is asin that itis still healthy,” 
he told mein New Delhi. “When we destroy 
any part of it, we destroy a bit of ourselves.” 

In his country, for example, the handbag: 
made from glittering skins of the monitor liz- 
ard and the hooded cobra are popular tourist 
bargains. Why save these reptiles, one a 
throwback to the age of dinosaurs, both the 
stuff of nightmares? Because, Mr. Jayval 





suid, they eat rodents, scourge of India’s 
strugele to feed itself. Twenty percent of the 
annual food production is eaten by rats and 
mice, none of which are eaten by handbags. 


VER MONTHS of searching for illegal 
trade, I found the prey progressively 
more elusive. Tracers and dealers told 
me they were going out of business or 

shifting their emphasis to legitimate ani- 
mals, Time after time [traveled to locations 
where, I had been told, the trade was par- 
ticularly heavy and blatant. Time after time 
it was gone, or forced deep into hiding when 
L arrived. 

At best, the funnel of illegal wildlife be- 
came a sieve, in which the holes are slowly 
being plugged. A dnp can empty a vessel, 
but the slower flow at least buys time for 
earth's endangered animals. 

Can they be saved before time mins out? 
Or will they be sacrificed to doomsday 
choices such as whether people or animals 
deserve to live on the earth? 

After I hac beard the “people or animals” 
question posed a third time on as many con- 
tinents, I decided to submit the idea to cold 
logic. imagined a cosmic jury considering 
the evidence. 

On the one hand, the case is argued forthe 
animals, whose ancestors preceded man's 
on ¢arth, and who for the most part main- 
tained a svstem of checks and balances on 
their numbers. 

On the other hand, the case of man is 
brought forth, A relatively helpless creature 
save for a marvelous brain, this compara- 
tively recent addition brought the ability to 
articulate an appreciation of the world and 
developed the potential to ease pain and 
hardship for all its inhabitants, But man 
filsa browght killing for fun and for decora- 
tion—killing that began to upset nature's 
delicate balance. 

The evidence is in. Who more deserves 
the shrinking space on earth, animals or 
people? As a member of the latter species, | 
am worried about the verdict. | 


A taste for the exotic cost.an Asian bear its life; one paw serves as an advertisement 
for bear-paw-soup in a Macao restaurant specializing in wildtife dishes, The de- 
mand forsuch becury items creates. a worldwide market that smugeling helps to fill 
Can stricter enforcement seve the animals before they run out of places to hide? 
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HE SECOND SPACE AGE isabout 
to bevin. Space shuttle fight one will 
depart Cape Canaveral for low earth 
orbit as carly as March 14, Its trip 
will be short—two and a-third davs. 
Astronauts john Young and Hob (rippen 
will take their flagship Columjia around the 
world 36 times to test itz wings. Thenasteep 
descent down onto the Moiave Desert. But 
at least three clozen space flights will follow, 
for tours oi a week or more. Cofimora will be 
i ei by Challenger, Discovery, and Ation- 
Hy the late 1980s this fleet of orbiters 
pare be making about 50 flights a year 
What is the enace shuttle? Most people 
know that it sometimes rides pigevback on 
a Boeing 747, Many have heard about. its 
main engines bursting into fame on the test 
stand, some of its protective tiles falling off, 
and the other expensive problems that have 
delaved Columibta’s maiden flight for more 
than two years. Vet ask someone how the 
shuttle is going ta gel to space, or better still 
what our nine-hillion-doallar super machine 
will do up there, and the answer will likely 
be 2 stamumer or a shrug. The space shuttle 
has come of age with an identity crisis. 


Basically, the shuttle is a spacefaring 
cargo ship that can be used over and over 
again, wot only will it take satellites, mili- 
larv hardware, and people to space, but it 
will also bring them back. [t will replace all 
other American satelite launching vehicles, 
lf, once in orbit, a satellite fails, the shuttle 
can retrieve it for servicing. The shuttle will 
ferry telescopes, ecarth-scanning cameras, 
laboratones, and eventually construction 
equipment inte orbit. Tt will move industn 
intospace. Apollo's moon-landing program, 
Skylab, and the missions to the planets were 
the age of space exploration, The shuttle 
begins the ace of space exploitation, 

At times the shuttle also seems to be the 
beginning of the people's space program, 

“T'm convinced that by 1990 people will be 
roing on the «huttle rowtinely—as on an air- 
plane,” says Robert Freitag, an advanced 
programs planner.at the National Aeronau- 
tics and Space Administration, 

For the first time women and minorities 
will be in the astronaut corps. My daughter 
eould well grow up to help build a solar- 
power space structure as big as Manhattan 
Island that would convert solar energy to 





Spaceborne at last? After a pwo-yeor delay, the spoce shuttle is poised for launch this spring 


from Cape Canaveral. The reusable shuttle offers multiple options 
spice: astronony, communications, biomedicine, 
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Workhorse 
in space 


AAIMING terrestrial traffic, the 
J orbiter “Columbia” creeps through 
Laricoster, California fright), after 
assembly in Polmdate. At NASA's 
Drvden Flight Research Center 
near Edwards, the orbiter wos 
fustened atop a Hoeing 747 fora 
iourney to Cape Canaveral {above) 
In the giant building at left the 
“Columbia” was joined to ths booster 
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rockets and external tank. It will 

lift off from Launch Complex 3A, 

center, Where Apollo astronauts 

began their journeys to the moon 
The maony-foceted “Columbia” 

will fawnach tthe @ missile, orbit ihe 

a spacecrift, and return to earth 

like an aircraht. Its wings will 

function from otmospiieric reentry to 

landing—about thirty minutes. 
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orott. Then the vehicle's cargo bay doors 
will swing open and space tasks wall begin. 
By the erul of this decade, four orbiters could 
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Tipped by a» fighteimg red, 
the exfernal tank contain 
£40,000 gallon of ligued 
exyger it its forward bay 
and 380,000 gallons of 
liquid Mydroger aft. 


‘A canoter comtanns the 
thee giant parachutes 
that will return the 
solid-rochkel booster ba 
earth after pettrsoninay 


An igniter, shown in silver, 
shoots a 20-foot tangue of 
flame into the forward solid- 
propellant segment. Within 
fwe-tenths af a second, 
ignition has spread throughout 
the 49-footlang rocket. 


Salid-rochet boosters, 
largest ewer flown, beve 
ching of hatt-ingh shee! 
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Fiying laboratory for diverse 
eiperiments, space/ab can tabe up an 
orbiter ¢ entire cargo bay for a sever- 
Gay Mpssrart. Built y the European Space 


Agency (EVA) space/ab offers 2 
: 1 pressurited mocule, forward. where 
Cylindreal instrument * A telescope measures icipalisd-aatronayts can monitor the 
SRages Sanne rays vitraviolet radiation experiments that are performed by a 
from cosmre sourcer. mobtey of eiposed metruments att 


Possbilities abound in astronoory, earth 
scence, and the manufacture of super- 
pore crystals and wrique alicys. 


IDENTIFICATION COATING | 
Citerent for each ble, an identification Black-glared coating of borosilicate 
number tells batch and location. The glass covers the outer portion ofa tie 
number can be fod inte # computer to and does most of the cooling job 
produce an ndentical tile ihedding about #3 percent of the Heat 
encountered, The tie a pnferior 
absorbs the remaining 5 percent, 
preventing it from reaching the 
oviter’s auminum sun 












COMPOSITION 
Ninety percent air, (0 
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Those incredible, 
troublesome tiles 


TKE AN UNFINISHED jigsaw puzzte, 
ie fedat-dissipating tiles line the 
underside of “Columbia” (right). Without 
them, the orbiter would burn ip on 
reentering the earth's atmosphere. 
Approximately 34,004) tiles cover about 70 
percent of the orbiter’s surface 

Ata Lockheed Missiles and Space 
Compary facility in Sunnyvale, 
California (left), a technician exhibits 
surgeonlike concentration as he nidsks a 
tile before a ceramic coating ts-applied. 
The coating enables the tiles to 
withstand temperatures up to 2300°F 

Computer-controlled machines cut the 
tiles: no two are exactly alike. Instatilation 
and testing difficulties mode them one of 
the major elements in the shuttle 
program's delay. 
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Tile troubleshooting class convenes 
undenvoter for astronaut Richard H 
Truly (above) at NASA's johnson 
Space Center in Houston. Problem: 
Fill the void left by a lost tile 
Danger: In space the loss-of tiles 
shielding critical areas, such us 
hvdraulic lines, could threaten the 
orbiter itself. 
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Experiencing reduced gravity, Truly 


uses a king-size caulking gun to 

fill a tile space with glue that 

Conigins an ab lating substance, The 

patch would Hoke off Rraeunty: © uring 

reentry, thus shielding the orbiter. 
Rahs of equal temperature, shown 


ao thermogram (right), dictate 


th i type of protective material needed. 
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BOTTOM VIEW 


TOP VIEW 


TEMPERATURE RANGE 


[—) 2500" F and above 
ead 2000" to 2500" 
GA 800° to 2000" 
ay 400" to fa0c" 
[|_| 0° to 600° 

SIDE VIEW 






Relatively cool carge bay doors are 
covered with fireproof felt. Tiles take 
over the middle range up to 2300" F, 
Heated in a kiln beyond this temperature, 
a cube releases interior heat so slowly 
thet it can be held at the corners (top). 
Reinforced carbon protects the mase and 
wing edges where temperatures higher 
than 2500°F ore expected. 


When the Space Shuttle Finally Files 







(Continued from page 321) No throttle 
back. That has been fine for launching war- 
heads, but not for the subtleties of manned 
space flight. 

On the shuttle the solid rockets are there 
just for the muscle. Two are bolted onto the 
external tank, and fortwo minutes they pro- 
vide 3.3 million pounds of thrust, That is 
about whatit would take to get 25 fully load- 
ed 747s airborne. Once the solid fuel is ex- 
hausted, explosives fire the rockets awar, to 
be recovered by a ship off Florida for reuse. 


Finding the Orbital Flyway 


So that is the system. One orbiter, one ex- 
ternal tank, and two solid-rocket boosters, 
all taking off at the same moment. Two min- 
utes after launch the solid rockets drop off. 
A few moments before reaching orbit, the 
orbiter sheds the external tank. Then it fires 
up two secondary engines, called the orbital 
mancuvering system (OMS). which put it in 
revolution around the earth. 

During its orbital flight and later descent, 
these OMS engines and 44 smaller thrusters 
placed strategically along the spacecraft en- 
able the orbiter to turn over or to straighten 
up, to change orbits of to rendezvous and 
dock. They also make the precise adjust- 
ments needed to take the orbiter out of orbit, 
to bank and swerve it-safely through the in- 
tense heat of reentry. 

In April of 1978, when I first saw. the or- 
biter Columiia taking shape, there was still 
hope that it would fly the next vear. In its 
huge hangar at the Rockwell Corporation 
Facility in Palmdale, California, the Colum- 
hia looked much like any large aircraft un- 
der construction. Its green-coated shell sat 
amid scaffolding, with men by the score 
crawling around the sides and in and out of 
cavities in the fuselage. Men welding. Men 
wiring and inspecting. Men scratching and 
often shaking their heads: 

All these wires would later be hidden, but 
at this stage the Columbia was like a body 
with its skin off and its nerve ends showing. 
This nervous system is one of the hallmarks 
of the orbiter. 

Nothing as big as the Columbia has ever 
been put into orbit, and nothing with wings 
has ever flown anywhere near the 17,500 
miles an hour the orbiter must encounter, It 
is, nevertheless, the orbiter’s brains as much 
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as tts brawn that make it the most ambitious 
tying machine ever buult 

From nine minutes before |ift-off unt 
just beiore touchdown, the snuttie flight will 
be almost totally automated. During critical 
phases of flight the orbiter’s computers w i 
perform some 325,000 operations & second. 
‘Phese computers are ten times faster than 
rose controlling the Apolin spacecraft, with 
six times the memory 

The shuttle’s bp aoe system is called 
“quad-redundant.” Astronaut Deke siayion 
explained There are [our chunputers: wath 
a fifth as a backup. The four main comput- 
ers all process the same information. All 
have to agree. lf one disagrees with the other 
three, itis turned off. [fone of the remaining 
three the majority wins 
again. Ifthe lasttiwocan't avree, the ba: Rup 
computer is turned on. It decides. It 








hanees its mind, 


can't be 
Wrong,” 

This redundar i elominates the need for 
the scores of mission controllers who kept 
wi on all the Apollo spacecraft systems and 

nace crucial decisions for the astronauts 

a 8) ith the ehuttle * We are talking about 
four ground controllers: manning a flighi 
versus hundreds on a full-blown Apollo mis- 
sion, Said flizht controller Pete Frank al the 
Johnson Space Center in Houston 

Instead of ground control, astra- 
nauts will rely on “hea television 
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largel. 


displays in the cockpit (pages 320-21 
TY screens provide data on trajectory and 











muidance control, The third handles the or- 
biter's electrical, environmental, hydraulic, 
Ano many other systems 

[f something goes wrong—say a heaters 
a ibsiblytp tank 
pressure of the liquid hye 
quentiy drops—astronauts will hear a wWarn- 
ing tone in their hearctsets and set a master 
alarm light flash on. A cbawoldanel light 
indicating hydrogen pressure also turns on 
The astronauts can then use a computer kev- 
board to call up details of the problem. 

“It's a convenience, says astronaut 
Vance Brand, “This vehicle is so complicat- 
ed. [heres tar too much data 
continuously, This svstem frees us in orbit 
for work on our most mmeriate tasks, 
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“Office” With an Awesome View 


Extent for the three TV screens and some 
1.400 switches and circuit breakers, the 
orbiter cockpit looks much hke that of 
any transport plane, Directly behind the 
cockpit, thouzh, 1: 4 small area with still 
more control boards and a spectacular view 
out over the long unDressurized Carga hay 
Here work the mission specialists, the 
people who actually carry out the business 
of a particular fhght. They will be able 
the orthiter'’s big 





to watch as they raise 
remote manipulator arm, pick up a satellite 
stored in the bay, and phunk it overboard 

(The astronaut corps will be broken into 


two groups. Pilots flv the machine up and 


Radiating confidence, 
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‘Columbia's™ commander John VW 


rourg, : sO, far left—a veteran of 


four spaceflignis during the Apollo 
program-—and nilot Robert L 
Crippen, 43, will be aboourd for 
the first pitght Their job ts not 

"We itho it penl Consequentiy the 


letimer- like Hight deck will carry 
pect Beats 

Beneath the fight qech te 
cramped wing quarters, which 
will ticliude three bunks, one 
troller. an oven, and storare for 


4 different tyvoes of food 
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back. Mission specialists run the show once 
inorbit. Later, a third category, the payload 
specialists, will be added. These will be 
outside experts: A solar physicist. for in- 
stance, may be brought along on a solar 
astronomy mission. } 

The orbiter cabin has two levels. Neither 
is spacious. Climbing onto the flight deck 
and into a cockpit seat was a feat of contor: 
tion. However, my way was impeded by 
bulky pilot-ejection seats that will be re- 
moved after the shuttle demonstrates sev- 
eral times that it can launch safely. 

Beneath the flicht deck are the Spartan 
living quarters, which include three seats, a 
ralley,a washroom, space foreither upright 
steeping hammocks or berths, stowage, and 
an airlock exit into the payload bay, About 
ten people could stand shoulder to shoulder 
in these living quarters, The decor could he 
called modern metal file cabinet. As the Co- 
lnmbta’s first commander, John Young, put 
it, “A seven-day mission with six people i 
going to be pretty austere,” 

The interior of the orbiter may not repre- 
sent a breakthrough in comfort, but its exte- 
rior has certainly pushed technology. (ne 
averriding problem in designing a. shuitle 
was how to keep the spacecraft from burn- 
ing like a meteorite when it reenters the at- 
motphere. Parts of the orbiter will register 
temperatures higher than 2500°F 

Earlier spacecraft had chemical heat 
shields that absorbed the heat, charred, and 





Feigning zero gravity, scientist 
mtronaute clamber around the 
innards of a spocelab mock-up at 
Marshall Space Fiteht Center, 
Fiuntevitle, Algbanme. From left 
foreground are Europeans Ul} 
Merbold, Clitede Wictoliter, ‘card 
Wubbo Ockels. Americans Michael 
Lamptonand Byron Lichtenberg 
are at rear. One European and one 
American will staff the initial 
anacelob mission 

For the first time, astronaut 
ranks include women. A total of 
eight are training at Howston. 


When tte Space Shuttle Finally Fires 





flaked off. Hut ashuttle orbiter mav have to 
reenter the atmosphere 10) hmes or more. It 
must have a reusable heat shieict. 

The solution was to cover much of the 
orbiter’s aluminum skin with tiles made 
from fibers of 99.7 percent pure silica glass. 
When they are that pure, silica fibers con- 
duct virtually no heat 


The Stuff to Reep Things Cool 


Engineer Ec Law pulled a small glowing 
cube of this white, plastic-foamlike material 
from a 2500°F kiln at the Lockheed Missiles 
and Space Lompanys Sunnyvale, Calhior- 
nia, plant, ft had taken more than 30 min- 
utes for the furnace to heat the cube cherry 
hot. Law picked the cube up by its corners 
and handed it to me. 

“Be careful to touch only the points of the 
corners,” he said. “A Japanese newsman 
nearly lost his fingerprints doing this.” 

When [took the cube, just a mild warmth 
racated into my palms. Three minutes later 
the cube's 1700" interior still glowed, Vet I 
could touch the cube anywhere on its sur- 
face. The heat very near the surtace had 
escaped into the air. That trapped within 
would take hours to work its way out 
through the ultrapure silica fibers, 

Conversely, the brief intense heat gener- 
ated by reentry will not be able to get 
through the orbiter’s tiles: 90 percent of it 
Will be reraciated into the atmosphere. 

some $4,000 of these tiles, coated with a 
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tough reflective sealer, cover the underside 
and those other parts of the orbiter that will 
be subjected to severe reentry heating. They 
look like the pieces of a great black jigsaw 
puzzle (pages 324-5). 

Designing and putting that jigsaw puzzle 
together has been painstaking. The tiles 
have varying shapes and thicknesses, Many 
of them have to curve with the contours of 
the orbiter. A computer tailors and cuts each 
tile, which is then attached to the orbiter 
by hand, using a space-age glue that every- 
one publicly expects—and privately prays 
—will hold through the rigors of flight. If 
just one tile from a critical part of the orbiter 
falls off, the entire spacecraft could be se- 
verely damaged. 


Rocket Engines: Nozzles and Pipes 


The greatest challenge to the shuttle de- 
signers, however, has been the three big 
main engines on the orbiter. At full power 
these engines release as much energy as 23 
Hoover Dams. Vet the engines weigh only 
7,000 pounds each and, minus their nozzles, 
stand only five feet tall 

lam not sure what [ expected to see al a 
factory that makes rocket-ship engines. 
Mavbe lots of chrome and glitter. Certainiy 
sparkling-clean assembly rooms. Buta dav 
at Rockwell's Rocketdyne plant in Los An- 
geles showed me that rocket making is a 
heavy, sometimes grimy, industry. It in- 
volves casting and welding thick chunks of 
metal, firing them in room-size furnaces, 
and dipping some of their components in 
creat vats of electroplating chemicals. Un- 
der construction, these engines looked to me 
like glorified car motors with nozzles. Ex- 
cept for the intricate plumbing. 

More than a thousand tiny tubes, for in- 
stance, run up and down the sides of the noz- 
gles. During combustion these tubes siphon 
off the engine's frigid hydrogen fuel and use 
it to cool the nozzle enough to keep it from 
melting. More tubes then collect the hy- 
drogen and feed it back to power two tur- 
bines that jump the pressures within the 
engine to nearly 700 times that of a typical 
household pressure cooker. 

Theengines need to burn hydrogen under 
those high pressures to get maximum thrust. 
Such pressures put unprecedented demands 
on rocket-engine technology. In test firings, 
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Rocketing 
into orbit 


8AUNCH PLUS two minutes: Fuel 
spent, the solid-rocket boosters are 

jettisoned 31 miles up (above), Explosive 

bolts pop the rockets free; small 

rocket motors then propel them outward. 
About six minutes later at. an altitude 

of 49 miles, the main engines ore shut 

down and the external tank is jettisoned 

(right). Inverted flight facilitetes 

separation. Smaller engines fire 

to maneuver “Columbia” inte orbtt, 





turbine blades have fluttered and cracked, 
bearings anc rotating parts have broken 
down. Sometimes combustion has begun 
where nobody wanted it. 

It has taken the Rocketdyne: engineers 
about a year longer than anticipated to work 
out the problems, For a while the main en- 
gines receiver most of the blame for the 
shuttle’s delays. 


A Problem With Tiles 


Then the thermal tiles proved much trick- 
ier to apply than expected. The Columbia 
had to be ferried from California atop.a 747 
with only asmall number of tts tiles in place. 
Enroute fake tiles, pul on to protect parts of 
the craft from aerodynamic damage on the 
flight, fell off; ruining some of the real tiles. 
Later, thousands of tiles had to be removed 
and rebonded, giving the whole tile program 
an aura of fiasco. There were also delays im 
developing the computer programs that are 
used in the flight simulators that astronauts 
train in. That meant that even the astro- 
nauts could not have been ready on time, 

One component that could have made the 
original date, however, is the huge external 
tank. “It's an 80,000-pound balloon,” says 
one NASA engineer. “It's a big tin can,” savs 
another, Some tin can. The external tank is 
actually the backbone of the whole shuttle 
system, Hoth the solid rockets and the or- 
biter are bolted to it, and the overwhelming 
thrust these five engines produce at launch 
converges on the struts and beams of the ex- 
ternal tank. 

“In one spot the tank’s shell may have to 
be membrane light and right next to it be 
able to withstand the equivalent of an enor- 
mous explosion,” said Joseph Marcus of 
Martin Marietta, which runs NASA's Mi- 
choud assembly plant near New Orleans. 
“The tank also has to hold twenty times tts 
weight in propellant, and keep it at hun- 
dreds of degrees below zero.” 

It takes more than half a mile of welds to 
put an external tank together. Once assem- 
bled, atank is sprayed with foam insulation. 
Why insulate the tank? For one thing, the 
shuttle's odd shape will cause drag duringits 
ascent, and parts of the tank will gel quite 
hot. Since aluminum loses strength above 
35°F, an unprotected tank might fall apart 
before it separates from the orbiter, 
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After separation the tank will reenter the 
atmosphere and disintegrate. Recovering 
it is not now economical, but eventually 
a small thruster, which would take the 
tank on into orbit, could be added. Bricht 
acrospace-industry minds are dreaming up 
wavs to use the discarded tanks, Perhaps 
several could be the core for a space station, 
Maybe the aluminum could be recovered to 
build ferries going from the shuttle’s low 
earth orbit to construction sites higher up. 

What happens for the time being when 
the external tank breaks up? The question is 
timely in light of NASA's problems with the 
falling debris from the dying Skylab. 

‘We target where the tank willland,” says 
Porter Bridwell, one of NASA's external- 
tank program managers. “We have selected 
a site over the Indian Ocean at least 700 
miles from land and with low density ship- 
ning, We have enough insulation to keep 
it intact down to 165,000 feet. The debris 
footprint will be 100 miles wide and 600 
miles long.” 

How big will the pieces of this 80,000- 
pound balloon be? 

“That's.a good question,” said Bridwell. 
“It's a magic art trying to predict that sort of 
thing. I just don't know.” 


Flight Transforms an Ugly Duckling 


“T'm atest pilot, and thisis the ultimate in 
test flying,” Vance Brand, one of the eight 
astronauts being trained to fly the shuttle, 
said in his office at the Johnson Space Cen- 
ter. “I'm really excited about this vehicle. 
On the ground it may be stubby and look like 
an ugly duckling, but when it gets into the 
air, it's beautiful. It's a true air machine.” 

What will it be like to be in the cockpit of 
this ultimate fying machine? Brand and his 
seven colleagues helped me imagine being 
on space shuttle flight one. 

The feisty solid rockets make launch seem 
more like a lunge toward space. The astro- 
nauts are pressed hard against their seats, 
amid more roar and shaking than on any 
previous manned flight. Two rocky minutes 
after lift-off there is a bangand alurch when 
explosive bolts blow the spent solid rockets 
away. Speed builds as fuel in the external 
tank is consumed and the shuttle lightens, 
Soon the computer pilots have to throttle 
buck the engines to keep the orbiter from 
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A ine 
nengimes 
_# : io eee 

growing pains 

fGH-PERFORMANCE blend of 
H conipiexity and sophistication, an 
orbiter s imdin engine (center) is rigged 
fora teer firing at the Notional Space 
Technology Loborutories, Bay §1 
Louis, Mississipp. It is trie most 
efficient rocket engine ever bwilt 

Phe development of such power put 
currently available moteriats to the 
test, and engine foilures hove plowed 
a sisnificant role in the delay of the 
shuttle program 

In Los Angeles ao Rocketdyne ertitinedr 
rismects tube alienment in tie 
engine's mucin injector (top). Other 
encineers Check impellers and rotors of 
a high-pressure fuel turhopunp 
(bottom), whose shat rotates at 
15,000 rpmt—twice that of a shaft in 


ac conventional jet engine 


exceeding the speeds its winged structure 
can Withstand 

The astronauts are flying upside down 
now, mding the underside of the external 
tank. This will help the orbiter separate 
from the more massive tank with a mini- 
mum of thrust and of (s-force discomfort. It 
also gives astunning view of the blue, cloud- 
speckled earth. The sky has turned! black. 
But there 15 little time to sightsee. All eves 
must concentrate on the [VY monitors that 
detad the health of the mission, 

Suddenty the main engines shut off, Six- 
teen seconds later more explosives signal 
that the external tank has been separated 
Excess fuel streams from the tank, and it 
spirals off. Now for a minute and three 
quarters, while the tank moves safely away, 
the orbiter drifts, Astronaut Bob Crippen 
checks position, Lrajectory, and systems 
data to make sure the orbiter will indeed be 
able to reach orbit. (Otherwise, the crew 
could abort and fly once around the world 
and home onto a desert landing site in New 
Mexico.) Comdr. John Yong then gives the 
autopilot the go-ahead. The OMS engines 
flare to life. One OMS burn takes the ma- 
chine on up to orbital height. A-second burn 
35 minutes later makes tts orbit circular 
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Power 
to burn 


HUNDERING at 

| launch for eight minutes, 
an orbiter’s main engines 
generate more than enoupi 
power to light the state of 
New York. Thetr F2 fuel 
and oxygen turbopumps 
produce more trun the 
horsepower needed ty propel 
a battleship, with enowgh 
left ower to drive seven 
fucleor subrioriries, 

A main engine (right) 
consists of a central rocket 
engine flanked by two 
smaller combustors that 
drive the turbopumps. 

A spark igniter (1) 
flames a hydrigen-oxygen 
ALL! Oi Orne combustor 
(2) to drive the turbines [3) 
and tinpellers (4) of the 
high-pressure hydrogen 
turbopump. Samui! as an 
Ol. drum but penerating 
the power of 26 diese! 
IcOnotivEs, MILs pip 
compresses the hydrogen 
fuel to a pressure of 6,000 
pounds per square inch. 

Meanwhile, another 
combustor (5) powers the 
high-pressure oxygen 
turbopump (6). Exhaust 
gases from the comPustors 
piss through manifolds (7) 
inte the main injector (8), 
where tubes deliver 
the hot hydrogen gos and 
liquid oxygen to the main 
combustion chamber (9) 
[ts temperature of 5500" F 
for exceeds the melting 
pout of steel. 

Liquid hydrogen at 
minus 429° F circulates tn 
passages that surround the 
combustion chamber and 
main engine norzle (10) 
to maintain metal 
temperature ota 
relatively cool MNP 




















; World's 
strongest 
parachutes 


BEAVIEST PARACHUTE PAYLOADS 
| 2g —S0-ton solid-rocket boosters—return 
to earth for recovery and reuse, each borne 
in! three enormous chutes (left) whose 
combined diameters exceed the length of 
o football! fele. Deploved at 6,600 feet 
with the rockets traveling at 225 miles an 
hour, the nylon chutes foie many gape 
(above) to cushion the shock of opening. 
After splashdown in the Atlantic Ocean, 
the rockets will float the buoys: 
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The main purpose of space shuttle flight 
one is to test out the spacecraft. So most of 
the next 55 hours in space will be spent 
making sure all systems are working. Al- 
most immediately the crew willopen the big 
silver doors of the cargo bay. “We keep the 
doors open for most of the flight,” says Crip- 
pen. “Rachators inside the doors throw into 
space the considerable heat that builds up 
from all the electronics on beard.” 

Later a critical test will be closing the 
doors again—a musi if the crew wants to 
come home in one piece. The doors could 
warp from uneven solar heating. Their mo- 
tors or the latches could fail. If difficulty 
arises, Crippen may have to don a space 
suit, go outside, and fix the problem. 

On the second day in space the crew will 
rehearse their deorbit routine. Then they do 
it for real. Small reaction-control jets turn 
the orbiter around, engines first. Over the 
Indian Ocean, the OMS engines burn for 
two minutes to slow the orbiter slightly 
from its orbital speed, equivalent to about 
25 times the speed of sound, The craft be- 
gins to drop and is turned nose up so that its 
tile-coated belly will absorb the reentry heat 
when it hits the atmosphere some 35 minutes 
later over Midway Island. By now the or- 
biter is banking and fiving wide traverses to 
control its speed, The strain on the struc- 
ture is tremendous, and NASA has only 
wind-tunnel data to «ay that the machine 
will not fallapart. Nevertheless, vouches as- 
tronaut Joe Engle, “We're going to be con- 
centrating so hard there won't be time to be 
nervous, 

Gradually the nose begins to drop. By the 
time it becomes visible from earth, the or- 
hiter is diving ten times more steeply than a 
jetliner on its landing approach, and Com- 
mander Young is fiving it manually. (The 
autopilot could let Young land with. his 
hands folded, but NASA figures that a 
manned landing is safest for the first flight.) 
Atabout 1,800 feet over the Mojave Desert 
and a speed of 790 knots, Young lifts the 
nose and gently pulls out of the dive. At 270 
knots he lowers the landing gear, and at 190 
knots he touches down, puts on the brakes, 
and bounces to a stop on the wide-open dry 
lake bed at Edwards Air Force Base. 

Four months later, Columbta will flv 
again. After four test fights, landing will be 
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on the much narrower runway at Canaver- 
al, The shuttle will be declared operational. 

The bulk of the shuttle’s work will have 
little to do with flying. So a person doesn't 
have to be a pilot to be an astronaut. Actu- 
ally, in the future, “the best man for the job 
may bea woman.” That's what the signover 
Dr. Anna Fisher's desk in Houston reads. 
None of Dr. Fisher's new astronaut col- 
leagues would bother to disagree. Initially, 
there was alot of media attention, and some 
new space clothing hacl to he designed. Oth- 
erwise, nvither Dr. Fisher, fellow physician 
Rhea Seddon, biochemist Shannon Lucid. 
electrical engineer Judith Resnik, physicist 
Sally Ride, geologist Kathryn Sullivan nor 
five more recently appointed women astro- 
naut candidates have disrupted the pre- 
viously masculine normalcy of Building 
Four, the astronaut headquarters at the 
Johnson Space Center. 

Since 1978, 35 people have been added to 
the astronaut roster; 19 more are in training. 
These are divided into two groups: shuttle 
pilots ancl mission specialists—the people 
who will run the experiments and carry out 
the business of each shuttle flight. 

When I visited Houston, the first 35 were 
in the middle of an intensive training pro- 
gram to gain background in fields as diverse 
as oceanography and solar physics. “It's 
been like taking a drink from a fire hose,” 
said pilot Dan Brandenstein. “Like trying to 
absorb three years’ worth of orbital mechan- 
ics in three hours." “It’s an incredible experi- 
ence,” saicl Dr: George Nelson, a 30-year-old 
astronomer, “It’s living out your fantasies.” 


Escape Hatches Are Portable 


One of the early screening tests for the 
hundreds of astronaut applicants was a 15- 
minute stint in aninflatable canvas contrap- 
tion called a “rescue ball.” This tested for 
claustrophobia. If the shuttle has a problem 
in orbit that would keep it from coming 
home, each specialist could crawl into one of 
these balls. 1 tried it. It's hke entering a col- 
lapsed pup tent. You sit cross-legged, zip 
yourself in, and inflate the ball, (Pilots have 
extravehicular space suits to escape in. ) 

Rescuers from a second shuttle would ren- 
dezvous with the disabled spacecraft, crawl 
through the hatch, pull the crew members 
out in their cocoons, and string each ball toa 
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tether, The pressurized balls have enough 
oxygen to keep their guests alive for three 
hours: But what if rescuers flubbed, or the 
ball came untethered? Tt would be quite a 
view through the peephole, as one drifted off 
to become a human satellite ina pod, 

Bob Evertine, one of the men in Houston 
who decide how to utilize the shuttle, says 
the first 40-some flights are sold out. 
“Through 1986 there's very little space left.” 

The first shuttle payload will be aseries of 
environmental and earth-resources expen- 
ments on flight two, One experiment will 
evaluate whether orbiting radar can be used 
to make geological maps good enough for oil 
and mineral exploration. Another will mea- 
sure ocean. color, as a means of locating 
plankton or good fishing grounds. Other 
equipment will measure man-made carbon 
monoxide pollution in the atmosphere and 
study the structure of lightning from above. 

Although flight four will carry up either a 
science pallet ora military satellite, the main 
business of the first four flights will be 
checking out the spacecraft. 

Most of the satellites the shuttle carries up 
will be deployed with a spring, or if they 
must go to higher orbits, with secondary 
rockets called upper stages, A few satellites 
will simply be picked up and dropped over- 
board by the remote manipulator system 
(RMS), that skinny 50-foot-long arm witha 
clever claw. However, the arm's most im- 
portant chore will be retrieving payloads 
from. space. The shuttle will pull up within 
35 feet of an object, the claw will grabit, and 
the arm will haul it in. 

“Learning to use the RMS could be a ca- 
reer in itself,” says astronaut Gordon Fuller- 
ton. “It’s got a bunch of joints—shoulder, 
elbow, wrist, and grabber. All have to be 
coordinated. You operate it with two hand 
controls. It takes alot of practice: You could 
bash a hole in. your spacecraft with it, so you 
don’t flail it around indiscriminately.” 

The arm will be tested on flight two, and 
one of its early assignments will come in 
October 1984, when it deploys—and about 
a year later retri¢ves—LDEF, the long- 
duration exposure facility, LDEF is a big, 
free-flying space ark with a menagerie of 
experiments and materials that scientists 
Want to expose for long periods to the uncer- 
tninties of space. These materials range 
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from novel composites that could be used in 
space construction in the 1990s, if they 
prove space-hardy, to substances that catch 
cosmic-ray particles and micrometeorites or 
that absorb interstellar gases. 

LDEF experimenters will also send up 
spores and seeds, bring them back, and 
grow them to see, for one thing, whether 
future space agriculture might encounter 
unusual rates of mutation. 

On the mission that carries up LDEF, the 
shuttle will also retrieve the solar maximum 
mission, a satellite that has been focusing 
telescopes and other instruments on the 
sun's surface during a period of maximum 
sunspot activity. This orbiting observatory 
will be the first to monitor solar flares out- 
side the blurring, obscuring atmosphere. 


A Chanee to See Farther Into Space 


The atmosphere, which dims incoming 
light and makes the stars twinkle, has long 
frustrated astronomers, They are overjoyed 
with the new vision the space shuttle prom- 
izes. In 1985 the shuttle will deploy the 45- 
foot-lang space telescope, which will train 
five astronomical instruments on tantaliz- 
ing regions of the universe. The space tele- 
scope will detect objects 30 times fainter 
than those seen by the best earthbound in- 
struments. We will beable to see seven times 
deeper into space, and look at up to 350 
times the volume of universe now visible. 

Qur knowledge of the universe should 
take off like a solid rocket as we zoom in 
on mysterious objects such a5 quasars and 
pulsars and locate black holes-and perhaps 
the borders of the universe itsell!. 

The shuttle will also take up infrared- 
measuring instruments that will study dense 
dust regions 17 trillion miles and farther 
away, where new suns may be forming. X- 
ray emissions from white dwaris, black 
holes, and other collapsed stars across the 
universe will be detected much more easily. 
In one year of observation, astronomers ex- 
pect to discover more than a million new 
sources of intense A-ray emissions. 

The cream of the shuttle’s scientific pay- 
loads, however, is called spacelab, which, 
when it flies, basically turns the cavernous 
pavloacd bay of the orbiter into an all- 
purpose laboratory. Spacelab features a 25- 
foot-long habitable module, where people 
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can work in shirt sleeves. Spacelab also has 
hive ten-foot-long pallets, which attach out- 
side the moclule and carry experiments that 
can or should be exposed to open space. The 
module and all five pallets cannot fit all to- 
gether in the orbiter bay, but spacelab is 
flexible. Depending on the mission, NASA 
can break the module in two and fly half of it 
with varying numbers of pailets. Spacelab 
will stay in the orbiter bay throughout its 





Defying gravity's tug, high-intensity 
acunid Wives suaDENnd a water droplet ta 
Birmiuidte the reduced gravity of 

space. [ite technique could be used to 
confine molten materials for processing 
aloft without contaminoation—a sort. af 
furnace without walls. 


mission. which will tvpically be seven days. 

Spacelab brings the first European ac- 
cents to the UL). S. manned space program, It 
was built by a consortium of companies in 
member countries of the fledgling European 
Space Agency. Moreover, a German, a 
Dutch, and a Swiss scientist are heme 
trained as astronauts 

“Spacelah is very well known now in Ger- 
many, very popular,” said a spokesman for 
ERIN, a West German firm that assembled 
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the system. “Wein Europe are convinced 
that space is going to be a good business.” 

Many ofspacelab's experiments will focus 
on understanding earth's atmosphere and 
remote-sensing its environment. But the 
Germans are most intrigued by the prospect 
of using the nearly zero gravity of space to 
manufacture materials that cannot be made 
on earth. These include purer crvstals for 
electronics components—and hence faster, 
smaller computers—along with better drugs 
and unheard-of alloys of metals that simply 
Will not mix on earth. And so, among its 
trove of laboratory equipment, spacelab 
will have many furnaces for materials 
processing and incubators for biological 
expenments 


Rivals for the Northern Lights 


There is disagreement and often pessi- 
mism in this country about the prospects 
for industrializing space, but the attitude 
I picked up in Europe was that zero gravity 
is such an unusual environment that it 
would be highly abnormal if the unex- 
pected—and potentially very profitable— 
did not occur there 

Spacelab’s most spectacular piece of 
equipment is being developed in Japan, an- 
other country that is eager to glean some of 
NASA's space know-how 

“We are going to send up a very big elec- 
tron accelerator,” explained Professor 
Tatsuzo Obayashi in Tokvo, “In one expert- 
ment we will eject some plasma gas into 
speice and shoot.a beam of electrons into it 
We hope to produce artificial auroras bore- 
alis—perhaps over Tokyo or Washington.” 

A careful eve would be able to detect these 
auroras, which would be several miles long 
and sixty miles high. Spacelab sensors will 
see them in detail. The data they record 
will help verify our theories about how 





discharges of electrons from the miaz- 
nélosphere cause natural auroras. Other 


spacelab accelerator experiments are basic 
physics: How do charged gases called plas- 
mas and electron streams interact? The sun 
is a giant electron source, and the upper at- 
mosphere is rich in plasmas, Spacelab ex- 
periuments could help ws understand how the 
sun s.cvcies affect our long-term climate 
Spacelab does have its drawbacks. A sin- 
gle spacelab flight costs 26 million dollars 
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For rescue, 
have a ball 


SUDDLED like 2 
yor in a protective ball, 

an astronaut is rescued (left) 
from a disabled orbiter ane 
carried by a space-suited 
Ostrornaut to a sister ship 
istronaut Rhea Seddon, 
if... demonstrates the 
technique (bottom) ina 
mock-up of the “rescue ball! 
in. Houstor. 

Though a ES-minute 
confinement in the ball 
ia ore of the tests for 
Prospect Live ds oTduly, 
NWASA it still refining 


etait of COSI dried 


procedure, 

The ball will likely heave 
three layers. From inside 
out leakproof ure tore 
couted nylon, Sane 

resistant poly ester, and an 

nsulot Lng material to 
cope with temperatures 
from minus 160° to plus 251 F 

The rescuer were a 
spucesuit and backpacks 
pet AIG for extravehicular 

nctivity, including 
manveanavists in space. Fis 
left hand controls jets. of 
compressed nitrogen at the 
corners of the backpack 
for propulsion. 
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And so, for those who cannot afford this 
price tag, NASA administrator John Yard- 
ley came up witha low-cost alternative—the 
getaway special. 

A getaway special is simply a canister, 
which can range from two and a half to ten 
cubic feet, and which NASA will flv standby 
when it has space available. Whatever is in 
the canister must take care of itself, with its 
own microprocessors, batteries, and con- 
trols. The shuttle crew wil only flip aswitch 
to turn the experiments on or off. 

The getaway special is the obsession and 
almost a second career for an irrepressible 
Ogden, Utah, engineer named Gil Moore. 
Moore practically bounds around the coun- 
try promoting the specials, pursuing civic 
groups, school boards, businesses—anvone 
who can raise the $3,000 to $10,000 getaway 
fare in order to give some kids in their town 
the chance to put an idea into space. So far 
more than 300 specials have been reserved. 


From Solar Sails to Weightless Farms 


Moore introduced me to dozens of stu- 
dents in northern Utah working on getaway 
projects, | heard a deluge of ideas, Univer- 
sity of Utah students are planning to send 
up asolar sail, amembrane that would catch 
photons from the sun as a means of propel- 
ling a spacecraft. They were displeased that 
NASA had abandoned solar-sail research 
and want to demonstrate its feasibility. 

Others want to determine whether spores 
or primitive bacteria can withstand cosmic 
rays. If so, perhaps life on earth could have 
heen seeded from elsewhere. One high- 
school student has decided to try to make a 
heht foam form of metals that might be used 
in space construction. Another simply 
Wants to melt solders and see how they 
re-form in zero gravity. Several young bicl- 
ogists plan to see how duckweed and chlo- 
rella, rapidly reproducing primitive plants 
that have been discussed as future space 
foods, grow without gravity. 

“| wouldn't be at all surprised if some of 
these kids came up with some important re- 
sults,"’said Utah State professor Rex Megill. 
“They don't have the constraints of conver- 
tionality or peer review.” 

President Anwar Sadat has reserved four 
getaway specials for Egyptian students. The 
Japanese newspaper Asaf Siimoun ran a 
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contest to solicit ideas for its special. In six 
weeks it received 17 ,000 suggestions, 

Many businesses, too, look at the canis- 
tersas a cheap and secretive way to test out 
space-manufacturing concepts. 

NASA, however, does have two regular 
first-class passengers. One is the communi- 
cations industry. Even at 40 million dollars 
a launch, the space agency can hardly send 
satellites up fast enough to meet the boom- 
ing worldwide telecommunications de- 
mand. The space shuttle should be-able to 
put four satellites in orbit for the current 
price of one. 


Building a New World in Earth Orbit 


Not too far down the road are huge tele- 
communications platforms that would 
actually be constructed in space. These plat- 
forms would be able to carry 250,000 simul- 
taneous telephone calls. On earth special 
receivers will let viewers tune in almost any 
TY station in the world. Platforms may 
make video phone calls commonplace. 

Communications revenues from these 
platforms could run 40 to 80 billion dollars 
annually by the year 2010. Plans for build- 
ing the huge structures are well under way. 

At Rockwell International I saw ball-and- 
socket joints that will let remote manipula- 
tor arms snap the struts of.a space structure 
together like poppet beads. General Dy- 
namics engineers showed me an antenna 
that astronauts could unfurl in space as if 
they were springing open an automatic uwm- 
brella. McDonnell Douglas would like to 
have the platforms assembled by workers in 
shuttle-borne cherry pickers. 

General Dynamics and Grumman are 
testing prototype machines that extrude tri- 
angular beams that can be space-welded 
into massive shapes. “] can produce a single 
beam 14 miles long if I want,” said General 
Dynamics’ Jack Hurt. These aluminum or 
composite beams are so light I could crinkle 
them in my hand. Yet in space they could 
support the weight of an aircraft carrier. 

The Air Force is NASA's other regular 
customer. Aseparate shuttle launch facility 
is being constructed at Vandenberg Air 
Force Base in California, and a top-security 
flight-control center for exclusive military 
use has already been set up in Houston. 

The military is the main driver right now 
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wl As “Cohwnbie” travelr 
backward and upside down at 
iar (S200 knots. pilots fire the = 


With a svelte toil cone mounted to reduce gerotvnamic drag, a test 


DE-ORBIT BURA 


hateuver ing ngs te 
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orbiter bunks (above) during initial landing trials in late. 1977 at 


WASA's Dryden Flight Research Center in California. Later the cone 


wis removed to expose the engines to simulate an approach after 
reeriry from sPcce (right, Here drag takes effect, and the orbiter 
descends at arcund 15,00) feet a mitunte—20 times faster than a 
jetliner, The rudder splits open to serve os.a speed brake 


Flight computers: will control “Columbia” from reentry to the 


approach, when the crew will take over for a manwal landing. 


Though automatic landings may later become routine, the crew will 


still have to lower the landing gear and man the brakes. 
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REENTRY 

Heat from atmosp/reric 
frachon ham “Columbia t 
belly a bright orange, Angled 
40 degrees to the airflow at an 
aro iene of 50 melen, tha 
vehicie banks te maintain 
courne to the landing site 


APPROACH AND LANDING 
Crossing over the dry lake bed 
runway at NASA Dryden at 
$2,000 feet and 650 knots 
“Columiva Begins a eft-hand 
aoprdach and touches dawn 

at aporenimately !90 knots 
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for advanced—and mostly top-secret 
space programs. They will put into geo- 
synchronous, or stationary, orbit 235,000 
miles high, extremely sophisticated surveil- 
lance satellites, including antennas up to a 
thousand feet in diameter, They would also 
like to begin doing assembly work in low 
earth orbit by 19085—on what we do not 
know. By the early 1990s they will probably 
need @ transier vehicle to take men from 
the shuttle’s orbit to the ultrahigh geo- 
synchronous levels to assemble or service 
their equipment. 

The Russians reported!y are also building 
a shuttle-tvpe vehicle, one smaller than 
ours. They are establishing permanent 
space stations, and have been working on 
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killer satellites that could destroy enemy 
spacecraft, With so much of the world's 
military and commercial communications 
going into orbit, space is a logical war front 
in the future. 


Some Earthbound Hazards 


Many shuttle advocates are worried that 
the system will be overly dominated by the 
military. However, there are other clouds in 
the space shuttle's future. One is pollution. 
AtSO flights a year, emissions from the solid 
rockets could decrease the ozone layer by as 
much as .25 percent, letting slightly more 
ultraviolet radiation reach earth. NASA 
claims the effects will be insignificant, 
and that later versions of the space shuttle 





in the 1990s may well be pollution free, 

Between the telecommunications indus- 
irv and the military, NASA now foresees.no 
trouble keeping all four orbiters, and a fifth 
one it hopes to build, busy indefinitely. In 
fact, tt will most likely turn the management 
of the shuttle over to private industry in a 
few years 

The space program, however, is more 
than communications and military satel- 
lites. NASA's science payloads are just not 
fething much money any more. [hat means 
spacelab's future is unclear. Sacdly, there are 
few new planetary missions planned, The 
agency does not even have the funds to flva 
once-in-our-lifetime rendezvous with Hal- 
ley's Comet in 1986. 


of dust on the dry lake bed at NASA's Dryden Center. 











Just where we are going in space and how 
fast will depend on NASA's budget. That 
depends in turn on politics and the national 
will, Perhaps if the Soviet Union coes, in- 
deed, develop a killersatellite, it will spur us 
more rapidly into space, just as Sputnik did 
two decades ago. The odds are that the shut- 
leera will evolve more gractually and thatas 
profitable uses are demonstrated private 
enterprise will come in with capital, 

In ten years the currént shuttle surely will 
seem outdated. In 50 years we will probably 
look back on it as we do the covered wagons 
that took us to our first frontier. To me the 
real importance of the shuttle is that it is 
maintaining a frontier for us. [his country 
cannot grow without one. C] 








‘No trier American 


existed than Thoreau,” 
wrote his friend Ralnh 
Waldo Emerson. Today 
redders the world over 
admire this Yankee for 
his touch-minded ideas 
and witty, elogient 
prose. Born in Concord, 


Massachusetts, in 1817, 


Henry David Thoreau 
celebrated in fis 
writings the virtues of 
a simpie, independent 
life, every deed guided 
by strong convictions; 
“Rother thon love, 


than money, thon forme, 


give me trun.” 
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IRST HE SAW TRACKS, curving gracefully 
across a snow-covered pond. Then he saw the 
fox. It moved slowly till he gave chase, then bound- 

ed over the drifts with a soft, catlike motion, as if it 

s had no backbone. That night, January 30, 1841, he 

wrote In his Journal: “T tread in the tracks of the fox which 
has gone before me... with such a tiptoe of expectation as if | 
were on the trail of the Spirit itself which resides in these woods: 
and expected soon to catch it in tts lair. 

“T know which way a mind wended this morning, what hori- 
zon it faced, by the setting of these tracks: whether it moved 
slowly or rapidly, by the greater or less intervals and distinct- 
ness, for the swiftest step leaves vet a lasting trace.” 

For years | have followed the tracks of Henry David Thoreau 
(1817-1862), the American writer and naturalist, looking for a 
trail to his ultimate lair. As a scholar I have studied his books. 
traced manuse¢ripts in remote libraries, helped to launch a new 
Thoreau edition at Princeton University. 

But as a tracker I have also sought what books and libraries 
could not supply: to see the world Thoreau described, to plot its 
boundaries, amap where I might glimpse the farther honzons of 
his mind and spirit. 

A few years ago I lived in his hometown of Concord, Massa- 
chusetts, and explored its four quarters on foot or by canoe. Re- 
cently I returned to Concord and then followed his travels in 
North America, going north to Canada and Maine, east to Cape 
Cod, and west to the prairies of Mlinois and Minnesota. 

Some readers al Walden, Thoreau's most famous book, think 
of him as a hermit, asolitary crank who hated society and never 
strayed from his backyard, Others, remembering his essay 
“Civil Disebedience,” see him as a radical dissenter, the man 
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let hint be where he wil. 2 house and live 
years (1845-1447), absorbing the lesson 


af pedce and solitude. 
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who went to jou (thourch only for a night) for 


refusing to pav his poll tax, as @ protest 


against slavery and the Mexican War 
But the tracks [have followed were leit bs 
acditterent man: ne ot America’s first back 
packing tourists. he traveled widely and 
Wrote 
social ethic: “In Wileness 15 the preservation 
of the Worid 
He called himself “a mystic, 
lentalist, and a natural philosopher to 
“which meant he was a Visionary who 
und nature, who be- 
heved that the earth and our minds are ever 
intertwined. Une fellow transcendentalist 
was uneasy with Thoreaus tendency to act 
out his ideas, Ralph Waldo Emerson at first 


said. goine to fail was “in bad taste,” but 


several books, all expressing a firn 


a ITanSscen 


caw God tn both man 





then soon praised his friend's integrity 
Thoreau rarely ke 
panions, for he heard the beat of-a different 


se 
Mn Pace Wilh As COMm- 





iter graduating from Harvard, 
he taught school in his early vears, but his 
ambihon was to become a professional Writ- 
er. In this pursuit he chose to live an uncon- 
ventional solitary life, He never married, 
never held a steady job. Mostly he boarded 
at home and belped in his father’s graphite 
business, Because his writings earned little 
money, he supported himsélf with various 
ekilled trades, chiefly surveving 

He was also.a surveyor of forest paths, an 
Inspector ol snowstorms who spent his days 
hstening to the wind, toeing a line between 
“two eternities, the ind future.” His 
hooks toe that line as well. Today as I walk 
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in their landscapes, real and imaginary, | 
can still see the setting of his tracks. 

South of Concord lies Walden Pond, a 
“deep green well” of 61 acres, with anirregu- 
lar shoreline of coves and sandy beaches, 
Thoreau's earliest memories were of this 
pond, which he came to se@ as a mysterious 
place “made deep and pure for a symbol.” 

In 1845 he built a small house on its shore 
and lived there alone for two years, At Wal- 
den he wrote early versions of the only two 
books published during his life, A Week on 
the Concord and Merrimack Krvers (1549) 
and his masterpiece, Walden (155-4), 

Every aspect of Walden’s scenery repre- 
sented to him the human soul, that invisible 
presence men have called spirit, self, or per- 
sonality. The pond was life eternal, “a pe- 
rennial spring” forever brimming with fresh 
water from its hidden bottom, Like the soul, 
Walden had no “visible inlet or outlet except 
by the clouds and evaporation.” Like man, 
it lay between earth and the heavens, re- 
flecting their blue and green colors. The 
water was transparent, giving “an alabaster 
whiteness” to the body of a bather, 







F*OST VISITORS to 

Walden Pond today are 
bathers, and they do not 
"come here seeking a holy 
place. Ona hot Sunday 23,000souls will jam 
the public beach, which stretches along the 
eastern shore. Swimming is restricted to this 
area, but people often spill over into Tho- 
reau’s cove on the northwest shore. 

My companion at Walden Pond is Roland 
Robbins, the pick-and-shovel historian who 
excavated Thoreau's house site in 1945-46. 
We walk along the shoreline path, an an- 
cient Indian footway that Thoreau said was 
“ynwittingly trodden” by his contemporar- 
ies. Here and there are the unwitting effects 
of ours: eroded banks shored up by timbers, 
trees stripped of bark or snapped in two, 
broken glass and frequent traces of dog 

No house stands at Thoreau’s cove, onl 
some posts and chains that outline a 10-by- 
15-foot site. Nearby is a memorial, a pile of 
stones that slowly rises and fails like the 
pond's water level. Some pilgrims bring 
rocks to this caim; others cart them away as 
souvenirs, Thieves have twice stolen a 
bronze plaque from the cairn, 
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Thoreau made his house plain and simple 
forareason. His book describes how a trou- 
bled man, weary of village life and its “quiet 
desperation,” found peace of mind by retir- 
ing to the pond and reducing his life to the 
minimum requirements of food, clothing, 
fuel, and shelter. 

Building a house was his answer to the 
false economy of villagers, who wasted their 
lives getting a living but never learned how 
to live. Poverty was more efficient, for it lib- 
erated him from material burdens: “Il would 
rather sit ona pumpkin and have itall to my- 
self, than be crowded on a velvet cushion.” 

He built on a hillside, designing his house 
to take the sun: windows east and west, 
doorway at the south, a fireplace on the 
¢haded north wall. Outside he built 2 wood- 
shed and fire pit. Andsoamewhere, a privy— 
which Roland Robbins has never located. 

Thoreau took occupancy on July 4, 1845 
— Independence Day. He had built his house 
notasa hermitage butasacheap, quiet place 
to live and write. The cost was $28.12'/,, or 
less than a year's rent in town, but he bor- 
rowed lancl and tools from [riends, who also 
helped raise the main timbers, Later they of- 
ten exchanged visits at one another's homes: 
“We belong to the community.” 

Two miles east of Walden, Roland Rob- 
bins has built a replica of Thoreau's house, 
open to visitors by appointment. The design 
follows Thoreau’s specifications: post-and- 
beam frame, hand-bewn tombers, feather- 
edged boards, and square-headed nails 
throughout. Plastered and shingled from 
top to bottom, the house 1s cool in summer, 
easily heated in winter. 

Tecan sense how well this place suits a writ- 
er’s needs. The only sounds are complemen- 
tary—tain dripping from leaves, a bird call 
in the forest. At Walden, Thoreau's main 
distractions were sunlight and chipmunks; 
he could think and work at his pace. 

He went to the woods “to live deliberate- 
lv... to drive life into a corner, and reduce 
it to its lowest terms.” The replica’s furni- 
ture measures his purpose: a slant-top writ- 
ing desk, a low cot, a table, and three 
chairs—"“one for solitude, two for friend- 
ship, three for society.” 

His house required littl care: He refused 
the gift of a doormat, rather than spare the 
time toshakeit. “Our life isfrittered away by 
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detail.” Before leaving the replica and i 
furnishings, | take a broom and sweep the 
entire floor, Reaching into every corner, | 
am done—in two minutes flat 








Ss THE SEASONS passed al 
Wilden, Thoreay found in 
this pond a silent mentor. Vil- 
lagers claimed it was hbiatlom- 
less, Dut he thought of the surface as a 
mirror: “Tt is earth's eve; looking into which 
the beholder measures the depth of his own 
nature." Winter brourcht the chance to mea- 
sure the pid nels le pth for he could stand on 
the ice and take exact soun ding swith a line 
and stone 

OT course Walden hada bottom, 102 feet 
deep, but in drawing a survey map, Tho- 
reau discovered that two lines, connecting 
the points of greatest length and breadth, 
crossed exactly at the pond Screatest depth. 
On the surface Walden looked irregular and 
peless, but at its bottom Jay hidden prin- 
ciples of symmetry and order. The same 
must be true of a man’s character: “Perhaps 
we necd only to know how his shores trend 
and his adjacent country or circumstance: 
to infer his depth and concealed bottom 

Thoreau finally left the pond because he 
hac “more lives to live, and Ould nev apare 
any more time for that one.” He returned to 
Concord, carrving a message to his fellow 
cOuUnLrymen: ” be a Columbus to whole 
new | BRP IeH ES and worlds within vou 
explore the private sea, the Atlantic and Pa 
cific Ocean of one’s being alone.” 

When Dexplore in Concord, three guides 
mo with me Seip Jowrnal (1837-61) 
d two modern Concordians, Mary Fenn 
nd her Saintes , Mary Gail, who have 
mo le a ssi of following Dhoreau's trails 
inand around the town. Asasurvevor Tho. 
reall Came {oO Siehiod Concord intimately, ancl 
he recorded this long courtship in 47 note- 
book volumes: “l have never got over my‘ 
surprise that I should have been born into 
the most estimable place in all the world, 
amd inthe ve ry nick of time, too.” 

The two Mary Fenns agree with me that 


the Journal may be Thoreau's greatest hook 
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In t= two million words he wrote about his 
daily tours of inspection, the afternoons 
and sometimes night=—he went alone the 
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PROTESTING AGAINST SLAVERY 
wads not enough, Often Thoreau 
sheltered fugitive slaves and 
helped them move along the 
Underground Railroad to 
the safety of Canada. 

One grateful escapee later 
gave him this earthenware 


statue of Uncle Tom and Little Eva, 


the characters made famous 
by Harriet Beecher Stowe. 
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town, looking for news to report. From the 
Fenns’ recliscoveries I have learned the full 
significance of his remark, “I have travelled 
a good deal in Concord.” 

He dressed for his walks like a common 
laborer, the only college graduate in town to 
weara muslin shirt, corduroy pants, and un- 
polished shoes with pegzed soles, He carried 
a notched stick for measurements and a spy- 


glass for birds. In his straw hat was a scaf- 
fold lining, where he could store plants. 
Humid “vapors” from his head made the hat 
a perfect “botany-box,” he claimed. 

In the Jowrnal Thoreau recorded Con- 
cord's seasonal events, from spring floods to 
winter ice storms, and described obscure 
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landmarks. He often walked with friends 
and their children, but more often he went 
alone. Some days he sat for hours, quict and 
still, listening to the music of a swamp. In 
hot weather he bundled his clothing and 
splashed up shallow brooks, wearing only 
shirt and hat. 


“TRAVEL in Concord a hit more se- 
dateh, often in company with my 

f family -and the Fenns, who have 

—@ taucht me and my wife, Bonnie, the 
names of ferns and wild flowers, mush- 
rooms and trees. We in turn are now coach- 
ing our Jenny and Jeff. When the children 
excitedly bring us a plant, Bonnie identifies 
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it, and I supply a text from Thoreau's Jowr- 
nai. Rattlesnake plantain: “Is it not the pret- 
tiest leaf that paves the forest flpor?” 
Buttonbush, its flawer like a bursting nova: 
“as distinct and important a5 a star in the 
heavens viewed through ‘optic glass.’ This, 
too, deserves its Kepler and Galileo.” 
Thoreau lived in the age of Manifest 
Destiny, a popular doctrine that urged 
Americans to explore and settle their vast 
country, but he thought this one township 
was nearly big enough. To his active imagi- 
nation, Concord was America on a reduced 
scale: The town had a sandy eastern plain, 
glaciated hills to the north, a river savanna 
down south, and western grasslands, part of 
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them called “Texas.” Seen in the proper 
light, these 26 square miles were an ample 
slice of Destiny, an imner continent to dis- 
cover and explore: “The whole world is an 
America, a Vew World.” 

Yet Concord was never quite enough; a 
world clearly lay outside its boundaries, 
where Thoreau also traveled. Still he resist- 
ed the course of history, scoffing at Ameri- 
cans who headed west for gold: “Going to 
California. It is only three thousand miles 
nearer to hell.” Except for one last journey, 
Thoreau sought his frontier in the East, 

In 18.39 he and his fellow schoolmaster, el- 
der brother John, made along camping trip, 
Thev headed down the Concord River to its 
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confluence with the Merrimack, up that 
stream for three davs, and then by stage to 
the White Mountains in New Hampshire. 
After John died suddenly in 1842, Henry de- 
cided to write a book about their journey 
He wanted to write several books at once: 
a travel story, anelecy to the lost brother, a 
meditation on history, reliion, and philos- 
ophy. The book that finally appeared, 
Week on the Concord and Merrimack Riv- 
ers, waslong, digressive, and anything buta 
best-seller. Thoreau paid for publication of 
1,000 copies—and four years later he stacked 
most of them in his study: “I have now a h- 
brary of nearly nine hundred volumes, over 
seven hundred of which I wrote myself.” 
The rivers stenery today 1s not striking, 
but I can still see why the brothers’ journey 
was a memorable idyll. They built a dor 
with oars and sails, packed a few supplies 
and some garden produce, and for two 
weeks left civilization behind. Following 
the rivers slowly, they stopped to swim and 
look for berries or Indian arrowheads. Tho- 
reau's book moved at a leisurely pace, cele- 
brating patience and the river's flow. 


ATIE NCE AND LEISURE are 

scarce commodities today. I can- 
not spare two weeks, only a few 
days driving along the nverbanks. 
Where the brothers camped and fell asleep 
to the sound of rain or lapping waves, I see 
today’s usual roadside scenes: factory-outlet 
stores, truck farms, and shopping plazas. 
Thoreau was right: “The river is by far the 
most attractive highway.’ 

He called the Concord a “dead” stream 
with a sluggish current. But he celebrated 
the Merrimack, which runsalively, rippling 
course from mountains to sea, rushing 
through waterfalls so rapidly that the sun 
cannot “steal it back to heaven again” 
through evaporation. 

By rowing against this current, the broth- 
ers were reversing the course of time. If John 
could not return from ceath, Henry's book 
would seal their friendship: “My Friend is 
not of some other race or family of men, but 
flesh of my flesh, bone of my bone. He is my 
real brother... . We do not live far apart.” 

The Concord remains a dead stream, 
absorbing the effluents of several towns, 
and the (Continued on page 378) 
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2A SPORTFOLIO 


L have an appointment 
with spring. She comes 
to the a ah: to wake 
mie, and L go forth an 
hour or two earlier 
than usual 


Aloodroot (above) rises from last 
yeor's dead leaves to take the spring 
sun. As new leaves appear and 
thicken, a mighty beech tree (right) 
soars above thetr snade 


























Frogs are strange creatures. One would describe them 
~ as peculiarly : wary and tind, another as equally bold 











and tnperturbable. All that ts 
required in studying them ts patience 


Emperor of the swamp, a bullfrog 
iwaits its moming meal 
“Wotioniess ond tdifferenf os 


they OO PHeCT, they ire renady fi bed 
upon their prey af.any instant,” 
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oy” 1¢ birds are poets and sing 

all summer They are the true 
singers. Any man Can write 
verses during the lowe season. 
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f have never niet with a stream 
so suitable for boating and 
botanizing as the Concord, and 
fortunately nobody knows it 
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It is remarkable that animals are often 
obviously, manifestly, related to the pas ts 
which they feed upon or live among... 


Canada goose and goslings (right) 

str ul on the cross pcar Sudbury River; 
cicadas vabenied : are in the ddult stage 
of their 17-year life cyele 
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‘J I could not yuage correctly of distances on 
the mountain, but greatly exaggerated them. 
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2A the afternoons 
grow shorter, and 
the carly evening 
drives us home to 
complete our chores, 
we are reminded of 
the shortness of life. 
and become more 
pensive, at least 
in this twilenht 
of the year: 


(right) and white usters jabove 
right) bloom and go to seed 
tnew Te Pro tui = themselves 


Fl Siri! 
r nm a eed ee eee 
lett) bia CS frit! OLS Oe FL 
i | a @a = 7 

POLE EO Pee Puree 

! J 

re hi ete) Fee ie Prt ie 
LOS WL SEL Ore ve it ani | 
il accidents 











“t 


Low to live. How to get the most life. As if you 
mere to teach the young hunter how to entrap his Laie, 
How to extract its honey from the flower of the world 
That is my every-day business. 


«i. 


In i. fe, TILT Pisés GpOoOVeE 0 She (far 
left) or shrouds o pol of moose (above), whic 
Oars | ital er i 





Of df icetyew oe | : 
Water with its iInwardness, 1S Upon Us. 
A man is constrained to sit down, and to think: 


Nature has its surprises; a snowfall may 
come to Concord before the lenves ond ducks 
are quite ready, “We had not thought 
seriously of winter; we dwelt in fancied 
security yet." 373 



































ature is full of genius, full of 
the divinity; so that not a snowflake 
escapes its fashioning hand 
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Nothing 1s cheap and 
coarse, neither dewdraps 
nor snow lakes. 
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In learning thar “the vear ts 
a circle,” Thoreau came to cee 


each moment ini-time as 
appropricte. Lift abides even 
in the harsh and forbidding 
redim of a wintry mountain 
slope (left). After o late 
spring snow, adipine plants 
Uke dionensia fabove) 

can reappear. 


(Continued from pare 360) Merrimack ts 
far less lively, with little of the traffic Tho- 
reau saw. Now the stream is empty but for 
accasional canoes. | see one couple, headed 
north, and hope they are going as frends. 

Near Rowses Point, New York, I cross 
what Thoreau called “the invisible barrier” 
between the United States und Canada. He 
passed here in 1850, heading for the St. 
Lawrence River Valley, and recounted this 
tip in A Fonkee in Canada, one of several 
works published posthumously. 

Much of this story had an irritable, rebel- 
lious tone, especially the segments describ- 
ing Montreal and Quebec. Large cities were 
not congenital to his temper; moreover, these 





Beach buggies track the soft sarc at 
Cape Cod. Here Thoreau hiked for miles 
alone the great Atiantic beac: * the 
solitude wos that of the ocean and the 
desert combined.” 
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twowere dominated by the Old World insti- 
tutions of France and Britain. 

Honoring Jacques Cartier, who explored 
the Montreal region in 1535, Thoreau 
climbed the hill of Mount Roval—now 
a public park—and found the Montreal 
nanorama “considerably Americanized." 
Where Cartier saw a tiny Indian village set 
in the vast wilderness, Thoreau found a 
“stone-built city of white men,” Today I can 
see little buta vast urban sprawl—skyscrap- 
ers.and heavy traffic. 

As for Quebec, Thoreau was critical of its 
military atmosphere: Everywhere he saw 
fortified walls and bristling cannon, Britisn 
soldiers standing guard at the city gates, 
Britain had defeated France here only a cen- 
tury earlier, in a 20-minute battle on the 
Plains of Abraham 

Today Quebec's only uniformed entries 
areatthe Citacel, a fort that the British com- 
pleted in 1850 a5 adetense against American 
attacks. According to its guides, the fort was 
indefensible. Thoreau had it right: “this is a 
ruin kept in remarkably good repair.” 

Here and there are posters praising Free 
Quebec, a still unattained goal of the prov- 
ince: French-speaking separatists, Theo 
reau might have sympathized with their 
cause. For him the New World-was a place 
where “a government that does not uncler- 
stand vou (should) letvou alone.” 







Sls MOOD softened as he 
left the cities and hiked 
along the St. Lawrence Val- 
ley. The provincial folk were 
more to hisliking, and he found himself 

growing tess inclined to scoff at their for- 
eign wavs. He suppressed his Yankee irrev- 
erence for Catholicism, These people 
worshiped at roadside shrines, not great ca- 
thedrals. Even though thev beheved Ste.- 
Anne-de-Beaupré was a place for miracu- 
lous cures, only a country chapel marked the 
spot: “I doubt if there are any more simple 
and unsophisticated Catholics anywhere.” 

Thoreau might be less gencrous today. A 
basilica now stands at Ste.-Anne, surround- 
ed by restaurants, museums, and shops that 
sell miraculous water to busloads of mlgrims 
while loudspeakers intone prayers. 

To his eves Canada’s sacrecl waters were 
the mighty cascackes—especially those of the 
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Ste:-Anne du. Nord River—that tumbled 
into the St. Lawrence. The falls of Ste;- 
Anne, seen at the northern end of his hike, 
provided a climax for his book. 

This gorge was a natural cathedral, where 
three channels of water merged and thun- 
dered together into a “large circular basin.” 
Here was an image of Canada’s history, 
where three different peoples—Indian, 
French, British—had fought and merged 
into “what is called the Saxon current.” 

Today the falls of Ste.-Anne are still spec- 
tacular, but they do not-resemble Thoreau’s 
description. Now erosion has produced only 
& single broad stream that courses through 
the gorge, falling 213 feet before disappear- 
ing from sight. 


VOORING for hit own country’s 
origins, Thoreau mace several 
trips to Cape Cod, "the bared and 
| bended arm of Massachusetts,” 

recording his impressions in Cape Cod. On 
his first trip he hiked backward into Ameri- 
can histor, from Eastham to Province- 
town, where the Pilgrims encamped briefly 
in November 1620, anc where lay the possi- 
hility of rediscovery and a new beginning 
“A man may stand there and put all America 
behind him.” 

After two hours Lam ready to put todav’s 
Provincetown behind me. The quiet village 
Thoreau saw, then mostly stacks of dried 
fish, has become a tourist resort, Shops on 
Commercial Street are dubbed Blue Poodle, 
Firehouse Leather, Spiritus Pizza. My stay 
here is briefer than his or the Pilgrims’, 

Tam reversing Thoreau's hike, going 
south to Eastham along the Cape Cod Na- 
tional Seashore. Sand erosion is an eternal 
problem here: In Thoreau's day the towns 
planted beach grass and prohibited grazing, 
lest cows eat “the cable by which the Cape is 
moored, and wellnich set it adrift.” 

Plenty of traffic speeds by, none of it 
afoot. Thoreau saw a few horse carts; I am 
dodging beach buggies that rove this shore 
on bloated tires, Camper vansare allowed to 
nark overnight for 72 hours, but a hiker with 
tent and bedroll may not. | feel this ruling 
excludes the very people who would sce the 
beach as Thoreau did. 

We live in athrowawav age. The trash on 
Cape Cod includes almost enough shirts and 
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shoes to outfit an orphanage; aluminum 
cans, never rusting: and, everywhere, the 
unrotted carapace of civilization—plastic, 
in bags, bottles, and beer-can coolers. 

In Thoreau’s dav Cape Cod was remote 
and sparsely populated. “It is a wild, rank 
place, and there is no flattery in it," Its peo- 
ple impressed Thoreau by their efforts to 
harvest this barren soil and the hostile sea. 
They learned to make do, ordo without. To- 
day fewer residents farm or fish, whilé tour- 
ists, wrapped in blankets against the chill 
wind, surf cast-in comfort. 

After spending a night at Wellfleet, I 
move to the dune tops, as Thoreau did, 
walking “the back bone of the Cape.” On the 
hay side he saw desolate ponds and hollows; 
now they are dotted with tidy cottages. 

At Eastham I meet James Roche, aranger 
at Coast Guard Beach, who is digging in the 
sand. He has uncovered a bike rack, buried 
three fect down. 

“Once we had a service road, a bath- 
house, and a parking lot here.” He points 
south, where nothing stands. “These im- 
provements: cut down the barrier dune, our 
main protection in bac storms. In February 
1978 the ocean rolled in and swept away 
$160,000 worth of construction. It was bad 
planning, and worse luck.” As Thoreau 
knew, the cape’s massive sandbanks are 
fragile and unstable, and the ocean works 
them “asa cat plays with a mouse.” 

He also believed that Cape Cod was clis- 
covered by the Vikings, who were long for- 
fotten when the Pilgrims arrived, seeking a 
promised land. Watching the waves eat up 
my own foot tracks, | can echo Thoreau's 
question: “If America was found and lost 
again once, as most of us belicve, then why 
not twice?” 





HE MAINE WOODS describes 
three canoe trips Thoreau took into 
“the virgin forest of the New World.” 

His longest journey, made in 1857, fol- 

lowed an old logging route from the West 

Branch of the Penobscot River to its East 

Branch, 150 miles in a looping half circle. 

His companions were Joseph Polis, a 

Penobscot Indian guide, and Edward Hoar, 

a Voung amateur botanist from Concortl. 

In following Thoreau’s route, ] have as- 
sembled a roughly similar party, Warren 
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Elmer is a teacher of ecology from Vermont 
and veteran of many wilderness expedi- 
tions. Bob Peck and Steve Harbison are 
amateur naturalists, both trom Philactel- 
phia. Together we are undertaking a trip 
that had many surprises for Thoreau, some 
of them hazardous to life and limb. 

A. floatplane is our first hazard, as it 
bounces in the crosswinds north of Green- 
ville, Maine. Below us is Moosehead Lake, 
rumpled in broad sheets, where Thoreau's 
party. beat two davs against the wind to 
ren(‘h North East Carry. The plane takes 75 
minutes, passing over Mount Kineo, where 
Thoreau climbed to get a similar “glorious 
wild view.” 

On the quiet West Branch, we shove off 
into a perfect fall afternoon. Our aluminum 
canoes are less handsome than ‘Thoreau's 
birchbark, but they handle better in winds 
or rapids.:We glide forward, bows slurring 
the water in liquid ease. The woods close 
about us, and city life seems far away. 

The plants Thoreau saw on the West 
Branch are unchanged: white and lavender 
asters, thickets of alder, spruce, and firs that 
“gave a peculiar, dark, and sombre look to 
the forest." His guide, Joe Polis, told him the 
Indian names for trees and demonstrated 
the many uses of wood, bark, or roots, War- 
ren has equally strong feeling for trees. He 
tells me their names and habits, and which 
species vield the best fire for cooking. 

Cold, steady winds are blowing on Che- 
suncook Lake; the hard work of paddling 
raises appetites sharply. Thoreau, a frugal 
eater, was annoyed with Joe Polis for insist- 
ing on regular meals. Warren also believes 
in refueling: “You don't want to push be- 
yond vour meals.” The Indian preferred 
meat and bread to Thoreau's experiments 
with boiled lily bulbs, but together thev 
drank hot checkerberry tea. Chesuncook 
village has more amenities today, including 
restaurant food and hot showers. 

In 1857 Polis had called Umbazooksus 
Stream “a good place for moose,” but War- 
ren, who went through this open grassy 
marsh four years ago, accurately predicts 
that we will not see any, Bevond tie Mud 
Pond Carry, which divides the Penobscot 
and Allagash watersheds. Where Thoreau 
saw “a loosely paved gutter” we find a fust- 
running brook lined with stones. 
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somehow, Thoreau and his botanist 
friend Hoar towk a side path here and be- 
came lost in “an arbor-vitae wilderness of 
the grimmest character.” Several hours lat- 
er, Polis found the two exhausted men, 
muddy and fhy-bitten, and led them to the 
shore of Chamberlain Lake. Carrving a ca- 
noe upside down, Bob and I can barely see 
thead, but we follow Warren closely along 
the icy streani. 








AVING ENTERED the 
Allagash Wilderness Wa- 
terway, we camp on the lake 
at virtually the same place 
Thoreau's party stopped. Mount Ka- 
tahdin rises 30 miles south. Thoreau went 
north from here to see the Allagash waters, 
so we fight head winds all the next day to 
reach his northernmost point on Eagle 
Lake, a crag locally called Thoreau Island. 
We then reverse the trip, and after ten 
hours of hard work we camp again on 
Chambertain Lake. The next morning our 
reward is an utterly placid day. Thoreau 
fought wind and waves going south, but we 
glide down the glassy lake in long straight 
pulls, Up on Katahdin it snowed last night, 
and the sun gleams on the peaks. Power- 
boats break the idyll now and then, bul 
mostly we see canoes, making good time on 
the flat water. We pass into sunset, from 
Round Pond to Telos Lake, anc loons make 
silhouettes against the red-gold surface. 
Ahead lie streams and rapids where Tho- 
reau had the most anxious day of his trip. 

Telos Cut, achannel dug by loggers in the 
[$40s, connects Telos and Webster Lakes; 
its swift tumbling descent and frequent 
bends looked to Thoreau like an “extremely 
rapid and rocky river.” We decide to run our 
canoes through this stretch of what Joe Polis 
called “strong water." 

Thoreau and Hoar portaged this canal, 
while Polis gamely paddled through in his 
usual fashion, standing up. Farther east, on 
the more rugged Webster Brook, the Indian 
drove his canoe a5 though he were “navigat- 
ing-a thunder-spout.” He told Thoreau “it 
would be no joke to upset there.” 

At Telos Cut, Warren and I go first, fol- 
lowed by Steve and Bob, We slip our canoe 
in and begin to race forward. Streaked with 
froth, the water ic moving much faster than 
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Wwe are; it tumbles over rocks and crashes 
through chutes, the safe passaves between 
rocks. At the first eddy we bail water and 
turn to watch the other boat cescend. Steve 
and Keb come sliding down the bend, their 
orange life vests bright against the dark wae- 
ter. Steve wears his lucky Stetson, daring 
the river to knock it off. Bob rices the stern 
like a wary bantam 

Thoreau said Polis looked az though he 
were riding a nutshell “down an inclmed 
and zirzar trough.” The rocks here could 
easily split and hull our shells; Now Bob's 
boat shoves off first, we follow, and for half 
a minute all is well. L look down, stroke 
hard, look up—Hob and Steve are in the 
Water, and their canoe has vanished! 

Warren and 7 head for a chute on the 
right, but their submerged bow ¢atches 











overnight. Thoreau feared the worst: “tt 
would be a desperate undertaking to find 
him; and where were thev who could help?” 

Qur own situation ts not desperate, but 
where will we find help? Across the stream a 
VOUnZ feMaie Moose Appears, sizes up our 
predicament, and fades into the woods 

Thoreau eventually found Hoar, and 
their trip went on without incident. Back at 
Telos Dam we find the dam keeper has gone 
for groceries, a hundred-mile trip. We waita 
full dav for his return, then use his two-way 
radio to call the floatplane, which brings 
new canoes and carries us to the East 
Branch of the Penobscot River 

Three days of perfect river travel follow, 
clear weather and a fast current taking us 
Thoreau complained 
of the numerous falls and pitches, which 





Pei] cis dow Tis Feat 





> te 


ch 


=——, 9 





White water ahead on Maine’s Allagash Waterway, where Thoreau paddled in 1857, 


ours. We dip, instantly swamp, and Tam have ominous names like Hulling Machine 


launched downstream—below the canoe 
leading with my head, The water has ¢rush- 
ing force, <0 cold we cannot feel the rocks 
éshicing our ankles and shins 

Regainingour feet, we work for two hours 
to free the canoes, while the river pounds 
them against a rock. Finally rescued, both 
are too badly gashed for further travel 

Five miles éast of us, at Indian Carry, 
Thoreau helped Polis with their canoe and 
lost sight of Hour: “as if he had sunk into the 
earth.” Hoar, t 
Walked far downstream and was missing 





unkine the others ahead, 


fheoveati, a Different Man 


and (rsrindstone. Some we successfully run, 
4refaining our honor 

As the East Eranch opens into 
acid stretches, we can feel the wilderness 
subsiding. Nearing home, Joe Pols talked of 
his investments and political connections. 
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Phoreau sensed that this Indian, like the 
country they bad traveled, was not quite 
(in the other hand, I 
know that Warren is @ city man who would 
rather stay in the woods, traveling with an 
LX and a pood set of maps 


At the end of our adventure we are dirty, 





what he had expecter 
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unshaven, and out of food, but no one ts 
eager to go home to airports and traffic 
jams. We all long for the freedom of Joe-Po- 
lis, who said in passing to Thoreau: “Tt 
makes no difference to me where 1 am.” 
Throughout his life Thoreau hiked sev- 
eral mountain trails in New England, He 
wrote accounts of the trips in hisJowrnal and 
The Maine Woods, often calling lor publis 
ownership of these “precious natural ob- 
jects.” Three of the peaks he climbed— 
Monadnock, Washington, anc Katahdin 





A-clear fall day brings visitors to the Old 
Gill Burving Grownd in Concord (right). At 
hissimple grave in Sleepy Hollow Cemetery 
(above) fallen leaves are a stlent epitaph 
for Thoreau, who ilied in 1862. In one of 


Autumnal Tints,” he 
describes how leoves decoy and bring forth 
mew Life: “Day teach ws how fo die, Cine 
wonders (f the time will ever come when 
men, with their boasted faith in 
mmnortality, Will tie down is gracefully 
and as ripe 


his last essays, 


are now administered by fecleral-and state 
agencies. Climbing these mountains with 
my family is & Muised experience, an mtro- 
duction to the complex problems of modern 
wiidermess manigement 

(in Monacnock, in southern New Hamp- 
shire, my dauchter, Jenny, can still locate 
Thoreau's camp of 1858 and 1360, “a sunk- 
en Vard ina rocky plateau,” where he placed 
his tent rafters between stone anchors. Her 
brother, Jeff, is dismayed, as Thoreau was, 
that many hikers continue to dump garbage 
at the summit and carve their initials on 
rocks. Monadnock is perhaps the most! 
climbed mountain inthe U7. S.: 125,000 peo- 
pleeach year, some hiking barefoot. Erosion 
on some trails is ata disaster level, exposing 
tree roots and turning paths into sluiceways. 

Rick VYoust, a naturilist at the Monad- 
nock Excocenter, sounded discouraged: 
*Monarinock means ‘mountain that stands 
alone’ in Algonquian. It’s the nearest big 
peak to greater Boston, where families need 
fresh air and cheap recreation, On fall week- 
ends 3,000 hikers go upeach day. Afew stap 
toseé our exhibits; the rest are out there beat- 
ing the trails to death.’ 

Mount Washington, lying farther north in 
New Hampshire, was private land when 
Thoreau chmbed it in 1558, but today rt 
stands in the White Mountain National For- 
est. Steps have been taken to help the many 
tourists who want to reach this summit. A 
toll road and cog railway, working opposite 
slopes, serve thase who prefer to climb their 
mountains sitting down 

Hikers in Thoreau’s mold, believing “it 
is far more independent to travel on foot,” 
can follow his ascent and descent by using 
the system of trails and shelters maintained 
by the Appalachian Mountain Club and 
the U.S. Forest Service. The tour of us opt 
to take the toll road up and a trail down, 
into Tuckerman Ravine where Thoreau 
camped. His party had a number of mishaps 
here, including a campfire that burned sev 
eral acres of forest. The hikers today use por- 
table stoves; open fires are formdden 

At Baxter State Park in Maine, a Tho- 
reauvian philosophy rules Mount Katah- 
din. The park's donor, Governor Percival 
Baxter, left strict deeds of trust, as park 
supervisor Buzz Caverly explains: “Wilder- 
ness was more important to the governor 
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than recreation, so we firmby restrict our 
number of visitors.” [he park has 200,000 
acres of forest and mountains, but onl, 
|, O00 tanipers can stay overnight. Keserva- 
tions-are prepaid, facilities remain rustic 
Daily use by cars 1 limited, and the same 
goes for mountain trails; when a parking lot 
is full, that trail is closed to hikers 

Up on Katahdin the effects of these poli 
ces aré clear The mountain seems un- 
crowded: I saw no sign of garbage or carved 
mitials, Smaller groups of people also tend 


io help each other. 
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Brown after the 1859 Harpers Ferry raid. 
At last, Thoreau turned westward. In 
May 1861 be began a 1,500-mile journey to 
Minnesota, where Americans had traveled 
“as into the future, with a spirit of enterprise 
and adventure.” Though suffering from tu- 
berculosis, he headed west in the same spir- 
it, hoping to improve his dechning health 
and gather field notes for future projects. 
As 1 drive west from Chicago, the car ra- 
dio crackles with news of voting fraud and 
poisoned fish, a litany of modern ills. But 
Thoreau read of worse news when his train 
rolled across Hlinois, for the Civil War had 
begun. His notes avoided this subject, fo- 
cusing insteadl on the great themes of his 
Journal: plants, animals, landforms, and 
how they compared to those of Concord, 
Today I can see that many of Thoreau’s 


principles remain intact. Some Americans | 


are still trying the experiment he described 
in Walden, At Elizabeth, Minois, my broth- 

erand his wife, David and Marian, have left 
city jobs to settle on a small farm. Like Tho- 
reau, they are seeking more than a solitary 
way of life. David hikes his neighbors, who 
are independent but always helpful, “With 
more room to breathe here, we feel closer to 
this community." 

Near Galena, Illinois, Thoreau boarded a 
Mississippi River steamboat for Minneapo- 
lis, going upstream asin A Week on the Con- 
cord and Merrimack Rivers, but now seck- 
ing his own reconciliation with death. 

His travel books on Canada and Cape 
Cod asked Americans to take a new look at 
their early history, North of McGregor, 
fowa, I can stop at Effigy Mounds National 
Monument and study the Indian burial 
mounds. Asastudent of Indian culture Tho- 
reau would have been fascinated, but his 
boat passed by here; the mounds were not 
surveyed until 1892. 

On the Mississippi he found a new kind of 
wilderness, far different from Maine and the 


New England mountains but worthy of 


careful preservation. Today much of this 
area is the Upper Mississippi Kiver Wild 





Life and Fish Refuge, which protects the 
river from human abuse. 

Thoreau had left in Concord two large 
works in progress, for which he gathered 
data on this trip: “Wild Fruits” and “The 
Dispersion of Seeds.” On one level they were 
almost scientific papers, using the new the- 
ories of Darwin to explain plant and animal 
distribution, On another level they gave a 
poetic explanation of his lifelong work as na- 
ture’s reporter: “She knows that seeds have 
many other uses than to reproduce their 
kind. If every acorn of this year’s crop is 
destroved, or the pines bear no seed, never 
fear, She has more years to come.” 


“UT HIS OWN VEARS were just 
fF about done. Before leaving Min- 
& nescta, he stopped at Red Wing 
aw and one dav climbed Barn Bluff, a 
hich, loaf-shaped mound overlooking the 
Mississippi. There he wrote along letter toa 
friend in Concord, admitting at the end that 
he was “far from well,” A -vear later he died 
in Concord of tuberculosis. 

He was only 44 vears old, and was little 
known as a writer or thinker. Yet today he 
has become a mentor for our times. His 
teachings were fundamental; Live simply, 
preserve the wilderness, and stay free in 
hody and spirit. 

Climbing down from Barn Bluff, I come 
across something odd, two paths that at first 
look like a vehicle track but then diverge, 
one side running higher than the other. I 
puzzle over this a few moments, and then 
dismiss it as.a modern phenomenon. Hours 
later 1 find a short passage in Thoreau’s 
notes: “The double path on bluff made by 2, 
one a little higher & fainter, ceasing nearend 
of slope, like a regular 2 wheel track, 3 feet 
apart, the lower the deepest.” 

A small coincidence perhaps, but this 
double path has become to mea reminder of 
the Henry Thoreau I am still following: he 
ona higher and fainter track, lon the lower 
and deeper one. And someday, I may track 
that fox to his lair. 


On Barn Bluff above the Mississippi River at Red Wing, Minnesota, 
author Howarth tales a walk along the double path Thoreau saw 
during his visit in 1861. Local historians believe the path may date 
from times when Indian tribes camped on the bluff. 
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HE JAPANESE gentleman buried me up 
tothe chinin a shallow ¢rave and leit met 


compostin 13 tons of SoggeV ground colice 
Fermentation, induced by pineapple pulp, 
had heated my pool-size percolator (pages 390-91) to a 
barely tolerable 140°F 

For 2,040) ven (39.50) and 30 minutes, [ steamed in 
cme S10.000 worth of the world's most popular bever 
age component, perhaps the best buy in today's Japa 
Billed as an antidote for almoast everything, this fea- 
tured attraction at Nishiarai Kouso Sauna Center v 
suburban Tokyo merely lett me limp. Ant somewhat 
Immodestiy clad in a dissolving paper bikini 

ifthe unique bath did little for me therapeutically, it 
surely showed how tastes have changed in this land of 


traditional teadrinkers. A generation apo few japanese 
had sampled coffee by the cup, let alone by the tubful 
Wow Tokvo alone has some 16,000 cofferhouses; the 
nation, more than 100,00 

None f visited even remotely resembled Europe's 
‘penny Universities of yesteryear, where scholars, phi 
lasophers, nicl politicians rowded into smoky dens to 
stp the brew fora penny ortwo. When an carly English 
colleehouse suggested customers ante up a little extra 
‘to insure prompiness m service, the gratuity called 


the tip was born 





nnans ven lor cotlee requires lent of ven these 


davs—the equivalent of 51.50 a serving. For those who 
find incioeor prices too steep, platoons of curbsiie vend- 
ing machines dispense coffee for about 50 cents a can 
hotor cold according to the season 

Although new to Japan, coffee has been an eve- 
opener in other places since the ninth century, when 
according to legend, an Ethiopian goatherd found his 
flock frolicking about after munching on coffee cher 
ries, He sampled a few and was soon gamboling along 
with his goats. 


From humble beginnings 25 both food and drink for 








Coffee break to remember: [na fokyo heath 


, potrons in paper bikinis (below) bask in 13 
fer Liri cored | left) 1 Ti eed fier pect 
enefits. [he flpanese.are fuming from tea to 
coffee, which hos three times as much of the nat 
ral stimulant caffeine. The U.S. Food ond 
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sparingly; [he Dean brings more leaving 


It's not their addiction to 
lemitasse doses heavily sweetened and 
darkly brewed—that gives Brazilians the it. Multiply that by our 15 million trees, and 
jitters. Rather, it's the chilling thoughtofa vou can appreciate our concern.” 

which, in 1975, damaged near- At Pirayui, an bours theht inland 


cold wave had already bhlackened large 
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ly half of the country’s three billion coffee 


trees and sent retail prices into ort = 
her such disaster loomed in June — eved, toiled into their third sleepless night 
1, when | talked to Wolney Atalla, the burning ol-soaked sawdust and saltpeter to 
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smudge vulnerable areas with a warming 
smog. Uhe Atallas. pioneers in this process, 
saw their efforts pay off in rescued trees. 

The only major export country suscepti- 
ble to frost, Brazil suspended all shipments 
pending assessment of damage. And uneasy 
importers, fearing a shortage, went on a 
buying spree. Inevitably, prices rose, even 
though Brazil's actual losses fell far below 
the first cre predictions. 

several international experts summed up 
coffee's swings in: much the same way: “We 
have long periods of low prices, short peri- 
ods of high ones. When highs occur, farmers 
rush in to plant. Once the tree begins bear- 
ing, it churns out beans without too much 
effort for the 12 fo. 30 years of its normal life 
Overproduction follows: prices fall. Farm- 
ers tear up their plants and put in more sta- 
ble crops. A disruption in coffee supples 
starts the cycle all over again.’ 

Producers and consumers agree that the 
only sensible solution 1 to limit output to 


Promised land of the coffee tree, the 
Andeon uplands of central Colomota 


fright) offer ideal climate, slope, and aot! 
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what the market can absorb, plus a standby 
reserve, and sell at prices reasonable to both 
sides. But what's reasonable? 

Since 1963, 24 import and 44 export coun- 
tries have cooperated through their London- 
based International Coffee Organization to 
stabilize the situation, By imposing a quota 
svstem, they can limit the outflow of beans 
from producing nations in times of oversup- 
ply. These controls, in force to sustain prices 
only until the market does so normally, have 
been applied twice: from 1963 to 1973 and 
again in Qctober 1980. 

Despite vo-yo conditions and a 100 per- 
cent increase in living costs in the United 
States over the past decade, coffee remains 
one of the least inflated prepared beverages: 
five cents a brew-it-yourself cup. 


Coffee Craze Spread With Islam 


Certainly the ingenious Arab who stirred 
up the first “bean broth” from the coffee 
cherry’s agreeable seed had no way of know- 
ing how his concoction would later stir the 
world. Launched about Ab. 1000 from 
Yemen, its popularity soon perked across all 
Arabia, keeping dervishes whirling through 
nightlong rituals and worshipers awake. 
For teetotal Muslims, it became an integral 
part of religious and secular life. 

Battles over the brew began about 1500 
when physicians sought exclusive distribu- 
torship and mullahs complained that out- 
side imbibing was emptying their mosques. 
Despite frequent efforts to restrict its use, 
coffee collected devout disciples as Islam's 
Influence pushed north and west. 

Constantinople (now Istanbul) quickly 
acquired such a great thirst that Turkish law 
permitted a wife to divorce her husband for 
failing to keep the family tbrik, or pot, filled. 
Suing on such grounds should be easy these 
days. Never able to grow its own coffee, 
Turkey can no longer afford to import it 
from abroad. 

Behind the landmark Blue Mosque in Is- 
tanbul, a middle-aged Turk who had trav- 
eled in the States stopped me to practice his 
English and his charm: 

“Vou are from America, yes? [will show 
you around,” 

“All I'm looking for is a cup of real Turk- 
ish coffee.” 

“Ah, so sad. There is none, Something 
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nice in leather, perhaps? Or maybe copper?” 

“Wo thanks,” l edged away 

He took mv arm and guided me into a 
dark. cavelike café where, hidden from the 
eves of less fortunate Turks elowering into 
their tea, we sipped small cups of bootleg 
brew—perhaps a bit milder but no less mud- 
dy than in better days. 

The proprietor wasn't shy about his 
sources, “Mostly fram my countrymen who 
work abroad. They bringin two kilos when 
they come home, for their own use of course. 
I buy what I-can for 3,000 lira [$36] 4 kilo. 
Six times old price, but I do OK." 

The bill convinced me: $1.50 for each 
three-ounce thimbleful. 

“Government sav Turks here no work 
hard any more. I say ‘bah.’ Take away our 
coffee and what they expect?” 

Recognizing coffee as a hot ttem, visiting 
merchants of Venice carried their first cargo 
from Constantinople to Italy in 1615; by 
1750 it could be found throughout most of 
western Europe, So, too, could that frater- 
nal lodge of the Levant—the coffeehouse. 

As the coffee craze rumbled across Eu- 
rope, devout Catholics denounced it as the 
drink of infidels, and therefore sinful. Be- 
fore committing himself, Pope Clement—so 
it's said—tried a cup and became an instant 
convert. He.settled the matter by baptizing 
the brew to give it Christian status. 

Germans grudgingly did without for a 
while when Prussia’s King Frederick the 
Great banned the beverage to bolster sag- 
cing beer sales. In other places women agi- 
tated for prohibition, claiming -coftee 
inhibited the virility of their mates. 

By the late 16005 Britons became smitten 
with the bean, despite prices that reached 
the equivalent of 348 a pound—a record, 
Within a few years London was putting 
away more coffee than any other city in the 
world. (The economics of empire later 
caused a shift to colony-grown tea. } 

Many of Europe's 18th-century literary 
and musical greats found coffee a pleasant 
prod to genius. Voltaire reportedly drank 50 
cups a day; it's a wonder he got any work 
done. Balzac revved uponit before he wrote, 
and Talleyrand took time to pen his perfect 
formula: “black asthe devil, hot as hell, pure 
asanangel, sweetaslove.” Johann Sebastian 
Bach composed an entire cantata poking fun 
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at those who sought to suppress the brew 

Along about the Bach era, the ever enter- 
prising Dutch took a good look at the lucra- 
tive coffce trade, another at their colonies in 
the East Indies, and decided the two were 
mide tor each other. By the early 1th cen- 
tury Java was supplying the Netherlands 
with asteady flow of fine beans carried inthe 
steamy holds of westbound sailing ships. 

Fortunately, unroasted beans little 
to lengthy storage if properly protected from 
strane cacily absorb 
Cince roasted, however, beans begin to dete- 
norate. Present-day purists put the peak tla- 
vor at no more than one month. Once coffee 
is ground and they flavor 
declines after about ten davs, even in retrig- 
erated tueht-lid’ contamers 


react 





odor. AA hi ia thes 


Ope nec, 


Sik’ 2 


Old Labels Have New Meanings 


Beans labeled javaand mocha(named tor 
former coffee capital Yemen) still 
fetch premium prices in specialty shops and 
for use in better blends. More of both seem 
available than either source now provides. 
A knowledgeable Belzian trader ex- 
plained the cise Gales bulk of to- 
day's commercial coffees falls inte two basi 
categories. Kobustas, h hardy} but-a bit harsh, 
usually come from Airica or Asia and often 
end up in soluble form. Arabicas, largely 
from Latin America, are choicer, milder, of 
excellent cup quahty. [hey re preferred for 
coffees where taste outranks convenience 
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“The original javas and mochas—in fact, 
allimportant coficte at one ime—were arab- 
But Mocha has practically gone out of 
business, and Java was forced long ago by 
mass destruction of its plantins 
from leaf rust to substitute more disease- 
resistant robustas. Nowadavs, some hich 
grade arabicas are ava and mocha 
even though they ma be grown elsewhere 

When Indonesia, which includes Java, 
gained full autonomy in 1954, the Dutch 
departed, leaving behinda few large estates, 
now nationa af rec, and aqood dea of native 
know-how in ¢offee culturé. A returned 
Dutch exporter, A.M. Tijsseling, knows 
the market well “Elenty-five percent of 
Indonesia's output comes from about 
100,000 smalihoiders; some work only a 
few trees each, Methods-are as primitive as 
they have ¢ planting, picking, 
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Coffee—the Bonanza Bean 





sorting, and z, all done by hanel.’ 

Love Soevono Kertosastro runs a more 
sophisticated operation on $60 acres of his 
private estate in Dampit-Malanz. 

Harvest was in full swing. Flocks of dain- 
Ly litte javanese women perched in the tree- 

tops, picking away and twittering to each 
other hike so many brown birds. 

“Another native we have also with 
care, Dovyotohimeovera stuperb c up of cot- 
fee. “The dwar, that’s asmall catlike animal, 
abickeaatterdack on the most ripe best of 
our crop. It digests the fruit and expels thi 
which ourfarm people collect, wash, 
and roast, a real delicacy 

“something about the natural fermenta 
tion that occurs in the luak’s stomach seems 
to make the difference. For Javanese, this is 
the best of all coffees—our Aopi iwak.” 

He refilled mycup. “Ti like to trv it some- 
time,” Ltold him more out of politeness than 
CON VIC ion. 
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Java's pioneer Plants finally reached the 
Americas in asaga of resettlement that reaels 
more like fiction than fact 

4 Java-born tree taken to the Nether- 
lands in 1706 for botanical clisplay spawned 
a descendant (most plants self-pollinate) 
that the Dutch presented eight years later to 
Louis XIV. Ring of France. Martmique’s 
military governor, on leave in Paris, man- 
aged to nip off aslip ancl nurse it through a 
trouble-plagued return trip to the Carib- 





bean on his own scant water ration 
Coftee reached French (Gsuiana in 1722 
By then, neighboring Dutch Guiana alrearly 
; | 


E CT] : i ‘ 
had been in the bean business for about 


ior Vears 

When differences between the Gulanas 
developer, a neutral Portuguese envoy sent 
to negotiate a settlement negotiated himself 
inte the affections of a French official's wite; 
she obliginely pilfered a few beans that he 
sneaked back to Brazil Coffee was soon 
growing in sittable climates throughout 
equatorial Latin America, 

The tropical Americas, which now enyo 
a near monopoly on arabica coffees, have 
what it takes for peak production: rich soil, 
ideul altituces betwee 


, 000 and 6.000 feet, 





reliable: rainfall. 


Because the bean-bearme chernes cling 
along branches in teht formation and ripen 
at different rates, gathering them has always 
heen done manually, And it still is in the 
highlands of Colombiaand Central America 
where mechanization, even if possitle, 
would create catastrophic unemployment, 

Southern Brazil's much gentler slopes are 
less restrictive. Here, Wolney Atalla has a 


ready contoured some of his rolling acres to 





accommodate a mammoth of the modern 
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Upswings and downturns keep dealers 
hopping ot the Commodity Exchange m 


Lornidon, ad center of world trading activity 


in coffee futures (below) 


Fistoncally, cy- 


cles of overproduction have beer followed 


by low prices, subsequent production 
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Freeze-dried fields in Brazil, like these int 
Sa0 Pouls state after a 1979 
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the first successful coffee-picking machine 

Designed along the lines of a grape har- 
vester, the machine stractdles the tree rows 
ikea Jou ch on stilts, tts rotors shaking off 
the cherries 

Field hands: paid by the bagful, tend to 
skip lightivy loaded trees, leaving about 20 
percent of the crop untouched. The colhe 
doraisnt fuss “it can clean off 95 percent in 





a single sweep 
It's all still handwork 

Andes, where Lins Gonzaga Lopez of C hin 

china cultivates eight acres of coffee, about 


n Colombia's 








avitrage amons the country’s 300,000 grow- 
ers. With his néphew singing along the tree 
row beside me, I picked at top speed for 
more than an hour, collecting barely ena 

cherries to caver the bottom of m\ 
waist basket, Meanwhile, my re 
worker had filled his to the brim without 


missing an ¢ligible cherry—or a note in his 
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nonstop cerenarl 
afeguards Spawn Illeval Profits 


As same protection against coffees boom- 
or-bust cycles, farmers ike Lins Lopez may 
commut their entire crop to the National 
Federation of Coffee Grrowers of Colombia 
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subsidy program, the fecheration levies.a 25 
percent tax—in cash and actual cotlee for its 
win Snir. reserve rer the ee iTLeTs (ii LIT = 
t 1 8 


ound beans 

Most principal producing nations follow 
similar prictices. Hut Colombia loses alot in 
the process lo smugglers. 

Dr, Pe ci Valen la, director of public re 
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probl lem: “About 400,000 bags of contra- 
hand (olombian i oftes reach the States e. 
ery Vear: Miami warehouses are hull of it. [t's 
a freé-access commodity to your country, 50 
no one cares how it gets there. Returning 
hips bring back contraband cigarettes 
which clear vour country lerally and enter 
Mine legals st) Wee ler both Wis 
SMe rs ran far TreAatel rmsk in Uganda 
during the tyrannical reign of deposed dicta 
rich Amin. Compelied to deliver coltee to 
his corrupt regime for worthless currency or 


none at all, smallholders began sneakine 





their better beans into Renva, which als 
prohibited such traffic. Those caught on the 
Uganda side were usually put to death, 
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How do you like your coffee? Much 
of the world likes it quick, 20 @ firm in 


irleste, Italy mokes MIChets (above) 
for fast espresso. Ata coffee center in 
Norway, cooks team how fo prepare it 
cafeteria style (top). [oste-wise wit 
cTtis behina the scenes af the JOOS 
Company in Bremen, Germany, sam- 
ple brews (facing page) before pre- 


eS 1 Sin _. fy Pea 
eombinie theo bier 





¢ those across the border made a bundle 
as illegal middlemen 

W hile the intake of coffee may not be haz- 
ardous to health, its output can be, especial- 
lyin tiny El Salvador, where 3 percent of the 
growers produce 60 percent ol the crop. At 
the larger fincas one may be greeted by fero- 
cious guard dogs and wary, armed employ 
ces, These coffee czars, most from the 
country’s wealthiest families, have long 
heen targets of terrorist threats, kidnap- 
pings, and sometimes murder, 

Here, amid past volcanic convulsions, 
some farmers must rope themselves down 
their near-perpendicular manzanas to pick 
and prune their trees. And fumiculars out- 
néerform man and mule im conveying the har- 
vest from windswept ridgetops to deep-cleft 
chasms, where beneficias hull, dry, and bag 
the beans for export. 


Coffee Fills National Cotters 
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Troubled as El Salvador may be, the 
country remains the coffee champion of 
Central América with @ crop last vear of 
shout 150,000 tons, worth 532 million dol- 
lars toan economy almost totally depenrient 
upOn this one commodity. 

Across the Atlantic in a like latitude, 
Ivory Coasters operate under more conge 
nial conditions: Combined output of some 
350,000 small growers makes them wnis- 
puted leaders in raising African robusta, a 
principal money-maker for nine of the cont- 
nent's developing countries 

Wo one pail much attention to the com- 
mercial potential of robustas, first found 
crowing Wild in Zaire in 1898, until the 
1950s. Since then, the Ivory Coast pick has 
grown to a quarter of a million tons a year, 
riving the country a sound economic hase 

Mr. Gne NGorand VYobouet of coastal 
Aboisso & an average Ivory (Coast land 














and a number of his 18 children, he works 14 
arres of semicleared forest, growing acasual 
mix of marketable coffee, cocoa, bananas, 
manioc, kola nuts, and oil-bearing palms 

[ followed him through half a mile of tan- 
fied undergrowth to the site of his scattered 
coffee trees. Towering above reacty reach, 
all of them needed pruning 

“No, no. It would take away too many of 
my cherries. The government man says 








they'll come back better on new branches. 
But not for two vears. With so many mouths 
to feed, I cannot wait.” 

The government realized belatedly that 
old age and neglect of trees were killing olf 
the crop. However, replacement and up- 
grading programs go slowly: Most farmers, 
like Gng, feel they cannot afford to lose what 
they have even for a more promising future 


Concocting a Quick Cup 


The sudden surge in demand for Ivory 
(Coast and other robustas stems from soaring 
sales of instant coffee. Introduced to-anin- 
different public in 1901 by a determined 
Japanese chemist, solubles refreshed some 
U.S. fighting forces during World War I but 
dicn't win a lasting place im civilian larders 
for another two decades, Today 20 percent 
of all coffee is processed into sprav-or freeze- 
dried form. 

Which simply means dehvdrating liquid 
coffee much as it comes from an ordinary pot 
Into an extract of easily dissolved granules, 
pulverized to a powder or agglomerated into 
larger nuggets to resemble regular grinds. 

Another act in the roaster’s repertoire: 
eliminating most of coffee’s kick. Unroasted 
beans are soaked in water to swell their cells, 
then submerged tna solvent that flushes out 
about 97 percent of their caffeine, Rinsed 
thoroughly, they reenter the pipeline to be 
roasted, ground, and packaged. 

World's largest roaster, the massive Max- 
well House plant in Hoboken, New Jersey, 
begins its production line across the Hudson 
River on Manhattan's Wall Street. Here ex- 
perts ike Tom Conroy, a 47-year veteran, 
decide what types and tonnage of beans to 
buy in order to maintain quality standards 
for more than a dozen company blends 

A. gas-fired roasting machine filled the 


“Mad Dog in a Coffee House,” by 
Thomas Rowlondson, satirizes on En: 
glish coffeehouse of around 1900, 
Coffeehouses swept Europe in the 
i7th century us hevens of temperance 
and wit. In London they served as fo- 
runs foremerging political comcious- 
ness. Aft the time of this caricature, 
however, they were in decline, having 
ancwrned the English private club 


tasting room with a tantalizing aroma; pol- 
ished cuspicors yawned around a revolving, 
cup-laden table. 

“In the taster’s trade, we smell, sip, and 
sense, but we don't swallow.” 

Tom began by “breaking”—stirring the 
coffee's surface froth to release all its fra- 
grance. He then inhaled a spoonful with a 
squeal not unlike air escaping a punctured 
tire. After rolling it around on his tongue, he 
neatly bull’s-eved a cuspidor, gave the table- 
top a slight turn, and took on the mext cup. 

“We classify coffee with such words as 
smooth, acidy, Riov, winy, sharp, pungent, 
or neutral. Some, like acidy, may sound 








ne gative but are actually favorable traits 

“Identifying a batch and where it’s from 
isn't too difficult: Thisisa Brazil-from north- 
erm Sao Paulo state.” 

The United States might never have ac- 
quired the coffee habit if rebellious colonists 
hadn't resisted Britain's taxon tea, dumping 
i load inte Boston's harbor and refusing to 
buy any more from Tory sources. By the 
time the Revolution ended, coffee had pre- 
empted tea as an American table mainstas 

Our forebears took their coffee seriously, 
steadily, but not with any frills: They simply 
poured loose coffee, crudely milled, into wa- 
ter, sometimes added eggshells to settle the 
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rounds, and boiled the whole mess to the 
blackness of a bat cave. Not gourmet, per- 
haps, but it warmed and fortified many o 
frontiersman, and such coffee still satisfies 
some cookout chefs. 

Like others, | have long sought the ideal 
recipe: filter, drip, or perk; beans and blends 
from this place or that; roasts that range 
from light brown to something short of sot. 

I managed to figure out that the world’s 
annual bean production could make 
3,644,000,000 cubic feet of liquid coffee, a 
volume equal tothe Mississippi's outflow for 
an hour and a half. But have yetto figure 
out how to brew that perfect cup [] 
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Sumatra 
ourney 


By HARVEY ARDEN 
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UMATRA TAUGHT ME many things, but 
perhaps the most useful was the humbling 
concept of jam karet—rubber time. It bas 
nothing to do with rubber trees, though that 
vast Indonesian island taps more than its share of 
them. No, jam karet has ta do with filtering [rustra- 
tion out of daily events, and accepting what must be 

| was introcluced toiton the journey from Telukbe- 
tung, Sumatra’s southern port, to Palembang in the 
interior—a scheduled nine-hour trip by rail 

The train, a vintage affair, chugged and wheezed 
throuch the logged-over countrvside, repeatedly hiss- 
ing to a stop for no stemme, reason. As It paused for 
ten, twenty, thirty minutes, the heat grew oppressive. 

Exploring the breezeless cars, | found hunereds of 
transmigrasi—landless poor from overcrowded Indo- 
nesian islands—being resettled in Sumatra’s open 
spaces ( Java has 1,100 persons per square mile, Suma- 
tra a mere 90). This voluntary program aims alt trans- 
planting an astonishing 2.5 million people during the 
current five-vear plan alone 

These transmigrasi were crammed together withall 
their worldly poods—pots and pans, bedding, bicy- 
cles, sacks of rice, crates of squawking chickens. But 
they seemed not to mind the long delays; most stared 






At home in. an ancient volcano, a nice fanner 
eves a storm above Lake Jobo, cupped ina 
crater on Indonesia's Sumatra. Ace upland 
home rises high and cool above jungles and 
swamps of the world’s sixth largest island 
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out the windows with unexpectant 

“Why hurry?” asked a father cradlingtwo 
children, “We waited months before they let 
When we get off the train, we Walt 
They iake ut Into the jungie 
a buttalo, tools to cut 
and build houses. itwill be years before 
a real home. So why hurry?’ 

Chastened, | returned to my seat and 
waited out the further delays without com 
plain ncept ina 
land where impatience is futile 

The train pulled into Palembang long at- 
ter dark. “Omly six hours late,” the conduc 
tor said, smiling. “Beware of pickp 

| learner | course, In man 
weeks of enim sumatra, This western 
bastion: of rsia’s 3,000 habitable is 
Lands Sy alles like a coging crococlile just 60 
miles south of Singapore, its half-opened 
mouth pointing toward Java and its tail 
toward India (map, page 415 

Bisected by the Equator, the Caltorna 
size island is. a place of wild anc improbable 
13 of them active; 
a thousand-milv-long tidal swamp; Vast rain 
forests roamed by clephants, rhinoceroses, 
tigers, and orangutans; and exotic flora in 
c ud ding the rare rafflesia—the world's larg- 


esi flower —more than a yard across 
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extremes—29 volcanoes, 
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It’s a place, as well, of incredible natural 
wealth, producing 50 percent of Indonesia s 
inclucing 2 
a tenth of 


E 1 
world’s 


+ percent of the 
its tin (mostly 





rubber. from the 





Billiton), 
pepper, 


It is also a 


islands of Baneka and 
harvests et tea 


olfshore 
plus huge 
il, and other cash c 
storehouse of wold: 
and other mineral wealth 

Here, too, lie the biggest ol and gas fields 
in Southeast Asia. When Japan invaded the 
Dutch East Indies in 1942, Sumatra wus a 
not only for its natural 
riches, but also bec: WISE OF IIS 31 
tian on the Strait acca, chief shipping 
lane between China kd Inelia 


rol is 


palm o 


barely tapped copper, 


prime objective 
rategic posi- 





Texans Leave Their Brand 


“Vou from Texas or Americar 

The que stion | came from 2 smiling vouth 
whe mores cl 
taxi in lukbetung. 
many Sumatrans who would suddenly ma- 
lerialize lo practice F.n- 
clish—a highly esteemed second tongue in 
Indonesia. The stereotype Texas oilman 
helped pioneer Sumatra’s oil industry 
had obviously been branded deep on his 


into my open-back 
He was the first of 








besicie® me, Carer 


Who 
Conse lOUSTHESS. 

Lhad envistoned Telukbetung & 4 sicep 
South Seas port. Instead, i found a noisy 
roiling city, fuming with traffic, vivid with 
flowers and pastel ichitecture, redolent of 
odors—most noticeably that of the durian, a 
sniky-husked, melon-size fruit that smielis 
like rotting meat butt if you cain get if 
past your nose) like sour custard spiked with 
eweet almond higqueuwr 
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Vendors hawked shoes, unripe mangoes, 
herbal remedies. A loudspeaker blared the 
muezzin's call te prayer. Lund posters bally- 
hooed the latest bloocd-and-sex movie epics 
from India, Japan, Italy, and the U. 5. 

The jungle I had expected has long since 
been driven far back by logging, planta- 
tions, and tranémivrasi settlements—some 
started as far back asthe 1930s by the Dutch, 
who ruled these islands for $20 years before 
Indonesia declared independence in 1945. 

Ata pepper plantation I plucked a cluster 
of peppers—still green—from a tall thin 
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When it pours, tt keeps on pouring in 

a land left wringing wet by more than a 
hundred inches of rain a yeor. The 
infamous Sumatran squalls sweep in from 
the Strait of Malacca to batter—-and 
bless—the fecund bondscape. 


tree. Saronged women nearby raked ripe 
black peppercorns out to dry on woven 
mats. Thetrees abundance along Sumatra’s 
littoral gave it the name Pepper Coast. 

Sumatra, of course, was one of the East 
Indies Columbus sailed westward to find. 
By the late 1200s, Arab and converted In- 
dian traders brought Islam to Sumatra, 
whence it spread to Java and neighboring 
lands. Europeans arrived later—ithe Fortu- 
guese staking their first claim in the area mm 
1511. On their heels came the British and 
Dutch, aware that a single cargo of pepper 
could éarn a princely fortune. 


Signs of Old Eruption Remain 


in a hillside above Telukbeting's har- 
bor, | pondered a large iron buoy weighing 
at least a ton. Now @ road marker, it was 
tossed up here—nearly a mile from the sea— 
by a catastrophic tsunami from Krakatoa‘s 
eruption in 1883. 

Where that volcanic isle once stood in the 
Sunda Strait between Sumatra and Java 
now looms a smoldering black cone named 
Anak Krakatau—‘“son of Krakatoa.” A 
Sundanese boatman named Sinestro had 
shown it tome, and had told me of that cata- 
clysm nearly a century before: 

“In the time before T was,” he said, “a 
great island rose up where you see Anak 
Krakatau now. One davy—BOOM—it blew 
upand was gone: The sky turned black. The 
sea rose up. Never was there another wave 
like that!” 

Eighteen times more violentthan the May 
1980 eruption of Mount St. Helens, the ex- 
plosion was heard in Ceylon, 2,000 miles 
away; the tsunami killed 36,000 in Sumatra 
and Java: Debris-laden “Krakatoa winds” 
circled the earth, creating brilliant sunsets. 

No doubt the blast struck panic in the 
hearts of Sumatrans even in Palembang, 
now a port city of 600,000 some 50 miles up 
the broad Musi River. Here in the 7th cen- 
tury arose the Buddhist Srivijava empire, 


National Geovraphic, March 198! 












Sumatra 
Californin-size Sunutra 
rides the Equator ot 
Indonesia's western 
prow. Here bloomed the 
early Buddhist Srivifava 
empire. European 
influence londed with the 
Portuguese in 15) 1; then 
the Dutch prevailed for 
320 years wrotil Indonesia 
procloimed independence 
in ESS. 


whose influence eventually extended to the 
Malay Peninsula. Great merchant fleets 
once anchored in the harbors of this Phoeni- 
cia of the Fast, paving fat tolls to the king 
rather than face his pirate fleets 

Today, however, a new empire flourishes 
at Palembang—an empire of oil called Per- 
tamina, the state-run petroleum monopoly. 
I drove for an hour through the vast refinery 
complex at Plaju, across the Musi, virtually 
acity unto itself with miles of neat employee 
bungalows and executive homes, clubs and 
restaurants, swimming pools and tennis 
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4 vast trove of tin, bauxite, coal 
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courts, ¢ven a mosque—all set against a 
backdrop of cracking towers billowing bril- 
liant. orange flags of fire. 

For years run.as a kind of fiefdom by com- 
pany officers who amassed fortunes, Perta- 
mina by 1975 had tun up one of the biggest 
debts in commercial history—an estimated 
10.5 billion dollars, To keep its oil flowing, 
Indonesia—a member of OPEC, the Orga- 
nization of Petroleum Exporting Cown- 
tries—renegotiated loans, bringing the debt 
to manageable proportions. Today the gov- 
ernment keeps firmer tabs on Pertamina. 
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“Sudah yvusak'—Already broken!” an- 
nounced my driver, Jojo, whose battered 
Land-Rover I had hired to take me the 200 
miles from Palembang to Bengkulu. 

“Need water hose,” Jojo said, arriving-al 
my hotel door two hours late. “I get it fixed 
and come right back!" It would be 45 hours 
of rubber time before he returned. 

Meanwhile, I visited Palembang's street 
of gold-cioth weavers, where women bend 
over looms from dawn to dusk for the equiv- 
alent of a dollar or twoaday. “Time doesn't 
matter,” | was told. “Price depends on how 
much gold goes into the fabric.” 

| wandered through a Chinese Buddhist 
red pagoda temple, thick with incense, 
adorned with elaborate altars, Here pray 
members of the large Chinese community, 
erudgingly respected for their business acu- 
men by the native population. I noticed a 
thronelike recl chair with hundreds of long 
nails protruding up from the seat. “Used in 
our penitential ceremonies,” an elderly 





Chinese explained. He showed me a snap- 
shot. “See, Ido this a few weeks ago.” The 
photograph showed him plunging both 
hands into a bronze vessel. “Filled with boil- 
ing oil,” he said. “Twash my hands tit, but 
the gods protect me. Look.” He held out his 
hands, wholly unmarked. 


Jojo Versus the Potholes 


Finally Jojo returned, and we set off for 
Bengkulu along pothole-cratered roads that 
are justly infamous, Even before the onset af 
the monsoon rains, we averaged barely 15 
miles an howr, crossing sarging wooden 
bridges through whose broken railings less 
fortunate travelers had apparently plum- 
meted. Jojo drove Sumatran style—hewineg 
stubbornly to the middle of the road, swerv- 
ing only to avoid onrushing perdition 

By nightfall the Land-Rover had broken 
down four times. Jojo tinkered at the engine 
withascrewdriver and pliers, his only tools 
Finally he shrugged. “Can't go on, Moun- 
tains ahead,” he said, and somehow coaxed 
the vehicle back downhill toward. Palem- 
bang. Determined to co on, [remained with 
mv lugeage beside the road, aloneintheimky 
equatorial darkness. 

[recalled some advice given me in Jakarta 
by Martin Cramer, a German schoolteacher 
and a seasoned traveler in these parts. He 
had cautioned me: “Whatever happens, re- 
member, don't panic. In Sumatra there's al- 
ways a way out of every situation. Just be 
patient. Help will arrive.” 

After 45 uneasy minutes, a pair of dim 
headhghisswung out of the darkness. A bus! 
l waved it down, dickered over price with 
the driver, and soon found myself jouncing 
along once again toward Bengkulu 

Beyond the mighty Bukit Barisan— 
sumatra’s narrow, thousand-mile-long 


Freewheeling youths spin through 
Afedan, the island's biggest city, witha 
population of more than a million. 
These schoolgiris fright), members of a 
figurehead royal family headed by the 
Sultan of Deli, are among those who 
can afford motorbikes. Life passes Dy 
at slower pace for a young woman (Lejt) 
who, like 80 percent of the population, 
lives tin rural Sunatra. 
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from 1685 to ! os 5 before ad 
ing Benegkulu to the Dutch in exchange for 
Malacca. Reconstructed Fort Marlborough 
still overlooks the-com 
the milky blue Indian Ocean. The brilltant 
British statesman Sir Thomas Raffles ruled 
here breltly before going on to found, in 
1819, the greatest entrepotin Southeast Asia 
ma then obscure island to the north called 
Singapore 
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i two vears for the ministry 
first love is the forest. When 
that's when I feel God.” 

Mosses and lichens cushioned the 
(anarled roots grabbed our ankles, 
thorns legs. Sunlight filtering 
through the qense canopy turned the alr a 
rlowine emerald green 

Vian y elephi ants ane tigers out here 
leopards, Rustarte said, “But 
dangerous is the little “ble BE snake with the 
red head—one bite cad wou ll be dead 
minutes, And watch out for scorpions!’ 

Kustarte sniffed the air 

“Best wav to find ratilesia is to smell | 
he eae “The flower stinks like dic 
rat; VOU Can Sniff it from 25 meters.” 

Rat iwo hours-long foravs proved 
unrewarding. “loo late,” Kustarto finally 
lamented, “Ratflesia gone for this year. A 
week earlier and maybe we find one.” 
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Latex trickles from one of 374 trees 
lanced each dov by a plontetior faind 
and his son (below) near Bohoroe 
Though most nubber i4 grown on srl 


landholdines, noationdliced plantations 


contribute @ third of Surtoaire’s crop 
Construction workers (facing page) 

take tine ford song, a favorite pastime of 

the Batak, one of many ethnic groups im 


SLT OA Ss MWC SoCieLy 





418 


lurking terrors, was reward enough 

After returning to Bengkulu, Kustarto 
pointed oul & house where the Dutch, back 
in 1938, had exiled the young nationalist 
leader Sukarno, later fret president of the 
Republic ct Indonesia 

We spoke of Sukarno’s fall alter the 
attempted Communist coup im 1965, Anti- 
leftist generals, including Indonesia's 
current president, Suharto, took control of 
the PoOvVverTnmMmeni Ty the aftermath, an @=fi- 
mated 200,000 to 00,000 Communists and 
SWspected Communists were massacred 

[T asked) Rustarto if he had taken part in 
the fighting. He nodded, grim ipped 

“lL killed 24 men,” be said flatly. “Lake 
thos.” He made a thrusting motion with his 
hand, a= if holding a dagger. “Very bad to 
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kill, lknow, Gut Communists very bad too 
lf we den't kill them, they kill ws 

He looked at me intent 

‘Tf you Americans understood that, Vict- 
nam would not be Communi! today." 





Nlisery Rains on « Bus Tnp 


he bus ride from Bengkulu to Bukit- 
tinge! can bea horrorstory unto itsell. Inthe 
rainy season, now upon us, the skies flusn 
down such torrents that the roads dissolve 
Mucholes ingest vehicles up to the headl- 
lights. Buses have to winch themselves 
out—which can turn a scheduled 46-hour 
ricle into a weeks-long expedition 

Inside the bus. six Or seven passenpers sil 
shochorned into seats intended for tour 
Your limbs quickly fall asleep. Unbearable 
heat rises from the engine. Loudspeakers 
only inches above your head blare down 
Indonesian pop music 

Abourd these buses vou meet occasional 
Westerners-——mostly voung people in jeans 
followihe the “circuit” from Istanbul to Aus- 
tralia, | shared afew davs of rubber time on 
a bus with bearded Californian Bill Dalton, 
whoa has traveled through 4&3 countries in 
Levi's, sandals, and T-shirt. Turns out he 
was in Sumatra to update his /mdenesia 
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like himself. “It's for people who can only 
afford to spend, say, five dollars a day in 
Indonesia,» he sane 
l raised an evebrow. Five dollars a day? 
“Excluding transportation, ts possible 
You get a cot or floor mal in a cheep room 
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people Sumatran s a 
an old 


custom here.” 
Calf Bests a Might Beast 


According to a legend, a king from Java 
once challenged the Minangkabau people ol! 
West Sumatra to battle, The Minangkabau 
+ be settled by a fight be- 
tween two water buffalo, one trom eaci 
The Javanese agreed, fielding a huge 
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prop sen the matte 


Bice 
female bulfalo with 
horns. [he Nlinangkabau 
for their cleverness. fielded a mere call, to 
ted sharp 
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whose fledgling horns they had 
knives. When the two met 
lowed the calf to suckle 
lant VIClOry Ws Wor by the Minangkabau 

Viinangkabau howses have 
Vou see 
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and a gory but bril- 


To this day 
roofs curved like buffalo horns 
them around coastal 
Bubkittingri—large wooden structures with 
fracefully upswung gables. Each marks a 
room where 
arch receives her husband and raises then 
children. Among the Minangkabau 
erty is inhented down the female line. Hence 
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peed in business and politics through their 
drive anc determination. 

During a ramble throuch the spectacular 


Bukittiner highlands Known as 


Uncle Dee Dee, pointed out a-small village 


my SUE, 


alled Kotaradane 


“Bormer Indonesian Foreign Minister 





Salim was born there 
famous leacters come 


villazves around her 


he said. “Many othet 
from Minangkabau 
It's because our men 
stay home for that they ve gone 


utinto the world and won such fame 


have little ti 


“Did you know, among our people a 
[t's the 


— - . = 
i BP a af 
Wy i? SLs Li! 


child $ father has little rele to pla, 
uncle—the mother's brother 


the child's welfare 


Uncle Dee Dee took out a photograph of 
himself as a young mustachioed dandy inthe 
davs when he himself went out to seek his 
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4 merchant and businessman Chur walk took us through some of Suma 
‘leven worked as a circus clown for a tra's most breath-stealing scenery, a world 
while,” he said, fipping a cigarette in the air of soaring volcanic peaks—including 9,485- 
and catching it deftly between his lips foot Mount Marapi—set amid terraced rice 
But Uncle Dee Dee's fortune never came. fields of an electric green. Here and there 
He settled down in Bukittingm asa guide, tin-roofed mosques flung back the blinding 
selling herbal remedies to make-ends meet. sunlight like mirrors 
Now he's often sought out forone of Uncle We filed across a tumbledown bridge 
Dee Dee's “famous walks," buthetakesonly “Buit by the Dutch,” Dee Dee saul. “Never 
those he cares to and refuses payment. fixed since.” The bridge invoked a memory 


“Tourists spoiled me with their money,” During our war against the Dutch,” he 


he says. “Now I dott only for love recalled | was a pacifist—but still a 
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Wheeled jungle gym: Batak children 
acrumobte over an ola station wagon in 
front of a 300-year-old ancestral hore 
(right). Such dwellings are shouldered 
on woodpiles and topped by a saddle- 
shuiped thatch roof, though fin ts 
becoming migre common Inside, o 
communal room Aouses ds Many as erat 
fomilies: Sumatrans raise large 


families, believing that many children 
ely 


bring prosperity. Youngsters are rarely 
left untended and ore cored for by cl! 
Such loving vigilance continues whi 
this mother has her hor dyed (below) 





patriot. Other people carried guns. [carned 
words. Wherever people gathered, [spoke 
arainst the Dutch. And it worked, didn't 
Ittook wordé and vunstocreate ournation, — 

We reached a villaze where a bullfight 
was taking place sn in the Minangkabau 
I rc the CONtESt Was DECWeECH CWO WHict 
buffalo, who coed’ heads until one trotted 
away in defeat. They fought i 
mud that splattered the spectators as well 
as the animals. 

By the time the contest ended, it was 
dark. Walking back through the paddies in 
the blackness was nearly impi sible, Once 


iil 
eee 


ankle-cleep 


aitain, however, a bus came aut of the mght 
to the rescue. Hiring it on the spot, Linvited 
ik cable of dozen other stranded Westerners 
to join us—hard-core travelers all—and 





jabbering away in English, German 


French, Dutch and Norwegian wie 
bounced back through the potholed Suma- 
tran night to Bukittingr 





1 Mountain Stirs, a Village Dies 


Crossing the Equator in the cool, breezy 
highlands of the Bukit Barisan, we descend- 
ed toward Pekanbaru in the swampy low- 
lands. En route we passed a village of 
thatched howses that had been: Scab liter 
iy out of existence. “A river of rocks came 
down from the mountain,” saicd-a man pick- 
ing among the ruins. “Many people killed,’ 

Mount Marapl, it appears, had shrugged 
its mighty shoulders, sending down the 
aValanche—a. not infrequent occurrence in 
hese pHirts 

We reached Pekanbaru, a bustling inland 


portof 170,000 surrounded by dense jungk 
ind mangrove swamps—and Intonesias 
most productive oil region. At nearby Rum 
bai ] wandered the neatly trimmed lawns of 
P.T. Caltex Pacific Indonesia, jointh 
owned by Standard Oi] of California and 
Texaco. It’s a resortlike complex reminis 
cent of Pertamina’s in Palembang 

“Today fewer than a hundred Ameri 
remain, explained managing director 
Frank Kobin. “Under the government's ‘Ln- 
donesianization’ program, we are trainime 
others lO TAKE OU! yobs. Adew Veodrs Mare TH 
the Held operation will be run completely b 
Indonesians,” 

Nearby I visited the first oil well to spon 
the rich Minas field's low-sulfur cruck 








In the morning-becolmed sea, a man and son ready their hanacray merc 
fora day's fishine on the Indian Ocean. Thev seek tuna, mackerel, or anchowie: 
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American engineers located the site just be- 
fore World War H, but it was the invading 
Japanese who drilled the first well. Today 
the region sends more than 800,000 barrels a 
day to world oil markets. 

Pushing northwest along the mountain 
spine of Sumatra, you come to a natural 
wonder: Lake Toba. Miles wide, deep and 
blue, it is cupped in the crater of an ¢xtinct 
voltano. In the center of the lake lies Samo- 
sir Island, ancestral home of the Toba Ba- 
taks, one of the most fascinating of all 
Sumatran peoples. 

Formerly cannibals, the Toba Bataks to- 
day are peaceful and hardworking. For cen- 
turies Muslims from Padang to the Aceh 
region in the north tried, often by force, to 
convert them, but the animist Bataks re- 
sisted fiercely. Then, in 1862, a Lutheran 
minister from Germany named Ludwig 
Nommensen arrived in Batakland. Within 
afew decades, armed only witha Bibleanda 
fiddle, he Christianized the people. 

Today, any Sunday morning on Samosir 
Island, you hear lovely Christian hymns 
drifting out the open windows of Batak 
churches—as strange an anomaly as any to 
be found in this land of anomalies. 

To Muslims, however, the Christian 
Bataks are still notorious. Though thev've 
given up eating human flesh, they still eat 
pigs and dogs. 

I took a ferry one morning across Lake 
Toba from Samosir Island to the market 
town of Harangeaul on the mainland, Dur- 
ing the five-hour vovage Batak women sang 
charming Christian melodies from a hym- 
nal. Near the stern a woman was cooking a 
pot of stew for sale to passengers. The odors 
wafting from ber kettle roused my appetite. 

Finally, lacing mounds of stew into tin 
plates blanketed with rice, the woman 
passed out portions to cager passengers for 
the equivalent of about 30 cents. Smiling, 
she held a piled-hich plate before my twitch- 
Ing nose, 

“Ts good. Is good,” she said. “Eat!" 


I gazed into the plate, Sitting there in a 
bed of rice and vegetables was a dog's lower 
jaw, each white tooth neatly in place. 

“Try! Try!" she im plored, 

“Sarry, [am Muslim,” I lied, with silent 
apology to true believers, 

She shrugged and started to eat the food 
herself, breaking the jaw apart as casually 
asT would achicken bone and gnawing hun- 
prily. Ping, ping went the dog's teeth as she 
spat them one by one into the tin plate. 


Cultures Continue to Clash 





In Medan, Sumatra’s biggest city—a 
boisterous metropolis of a million people—t 
lunched at the plush Medan Club with my 
gracious Indonesian host, Dr, Soekardja, 
and a Dutch engineering consultant, Hans 
Veenhuyren. 

Most of the Dutch left Indonesia during 
the 1945-49 war for independence. The few 
who. remained were expelled in 1957-58, 
during Sukarno’s confrontation with the 
Netherlands over Dutch New Guinea, now 
called Irian Jaya, After Sukarno’s fall, 
Dutch businessmen were allowed to re- 
turn—among them Hans Veenhuvzen. 

Hans, the son of a Dutch planter, had 
been taken prisoner by the Japanese in 1942, 
at age 16, along with hundreds of others. 

“Foratime we worked building roads and 
railways, but then I was sent here to Me- 
dan,” he said. “The Japanese had us build a 


Shinto temple with a special platform for 


sumo-wrestling exhibitions.” 

Dr. Soekardja smiled. “This is the very 
building,” he said. “When the Dutch retook 
Medan in 1946, they turned itinto the White 
Society Club, Now, of course, it is for Indo- 
nesians, though not exclusively. Hans here 
is now one of our members.” 

Hans pointed out the thick beams sup- 
porting the structure's roof. “I helped carry 
those and put them in place,” he told me. 
“No doubt I'm the only member here who 
helped build the club as a slave laborer.” 

My final stop in Sumatra was Aceh, the 


With star-cluster brilliance, o battery-powered headdress lights up the three- 
day-long wedding between bride Martini binti Amin and Sutan Rojo Hamid of 
the Minangkabau people. According to custom the bride's family does the 
proposing. Family names and property pass down the maternal side of this ethnic 
jroup, centered tn western Sumatra. Ambttiows men make their own fortunes. 
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i‘land’s northernmost province, One hears 
forbidding rumors about this, the most real- 
ously Muslim part of Indonesia. Famed 
warriors, the Acehnese fought the Dutch 
without letup from 1873 to 1904, and kept 
up sporadic guerrilla warfare right up until 
World War 1. Thousands of Dutch died 
here, many ambushed by Acehnese who dis- 
emboweled them with razor-sharp daggers 
called vemcongs. 

In the capital, Banda Aceh, I visited 4 
cemetery where the slain Dutch were 
buried. One might expect it to be overgrown 
with weeds by now, but not so, An Indone- 
sian caretaker was meticulously trimming 
the grounds with a mower. 

“We hated the Dutch, yes,” he said, “but 
we respected them too, Afterindependence, 
no hard feelings. We honor their dead as we 
do ourown,” 

The few Westerners who make it up this 
way are cautioned to respect local customs. | 
heard that women wearing shorts have been 
stoned here, and that men have been ren- 
conged for dallying with Acehnese women. 
But these are exceptions. 

I found the Acehnese friendly, gracious, 
welcoming, among the most highly cultured 
people in Indonesia. The Arab influence can 
be seen not only in the culture but in the 
physiegnomy, including almond-shaped 
eves and Semitic noses. 

There's a definite air of prosperity about 
Banda Aceh, with its solid homes, well-clad 
citizens, tlaborate mosques, and wide, 
clean streets. 

“Yes,” a prominent Acehnese told me, 
“weare one of Indonesia's richest provinces, 
with gold, copper, molybdenum, quartz, 
natural gas—riches beyond counting. 

“And vet, we are a disappointed people. 


Much of the profit goes to Jakarta, too little 


remains in Acch. You see how bad the read 
from Mecan is—we are hardly connected to 
the rest of Indonesia, When the railway 
broke down, it was never repaired. 

“Several times since independence some 
of our people have revolted against the rule 
ofthe central government. They say once we 
were colonized by the Dutch, now we are 
colonized by the Javanese. 

“Many of our people would like to see 
Indonesia become a strict fundamentalist 
Muslim state; they feel the Javanese mix up 
Islam with the old Hindu and Buddhist 
wavs. They wouldalso like Acehnese wealth 
to stay in Aceh.” 


Four-legged Mowers Groom Airport 


The plane due to take me back to Jakarta 
from Banda Acch was late, of course. “Too 
cloudy," 1 was told by the agent at the air- 
port. “No radar here. When the clouds lift, 
the plane will come. Watch for the man on 
the bicycle.” 

The man. on the bicycle? 

Well, it seems, water buffalo are used 
here to trim the grass on the landing strip—a 
veritable cow pasture, When a plane is due 
to arrive, aman on a bicycle rushes out and 
chases the buffalo out of the wav. His ap- 
pearance signals passengers that it’s time to 
check in. 

At last the man on the bicycle appeared, 
the buffalo were waved away, and the plane 
landed, Boarding for the flight back to Ja- 
karta, I glanced at my watch. 

“Hmmmm, only three hours late," | said 
tomyzelf, and sat back to relax. At last [had 
gotten used to things, just as 1 was leaving 
this fascinating, maddening, marvelous 
world of rubber time. | 


NEW VOLUME OF RESEARCH REPORTS AVAILABLE 


The [2thinthe National Geographic Society's series of Research Reports summarizes the resultof 77 
scientific projects supported by the Society in 1971. This 771-page volume, compiled by John S, Lea 
and Nancy Link Powars, reviews investigations in many fields, including cultural-ecological stuches in 
Africa und South America; oceanographic explorations in the Mediterranean and Atlantic; carly-man 
researchin Africa: studiesof insects and birds: research on whales, mountain gorillas, polar bears, and 
other mammals: and archaeological digs in Israel, Turkey, Mexico, Arnzona, and South Dakota, 

Copies of the latest volume and the other 11. covering projects started in 1690-1954, 1955-60, 1961-62, 
and in subsequent years through 1970, may be ordered at $4 cach, postage paid, by writing Dept, 61, 
National Geographic Society, Washington, D. C. 20036. Request later billing if desired. 
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Granted, a John Weere Lawn 
Tractor, kider or Walk-Behind Mower 
may cost a litte more than some others you ' 
might consider buying. At first, anyway. 

But m the long run, you almost 
always save money buying a John Deere 

Take lawn tractors, On the average, 
the life span of a “bargain” lawn tractor 1s four 
to five years, depending on brand and use. 


\ _ And the John Deere line 
Yt 21-inch walk-behind mowers, 

! A thoucn miracuced onty a tew 
Vedrs ago, 1s just as solid and 
dependable as the others 

Look at it this way. 
Which would you rather 
) have? A John Deere Lawn 
4 6 so [ractor that may weil 
last 12 years? Or a 
“Dara tractor 
that lasts onky 
four or fives 


. Figure it out and 
you ll see why it costs less to spend 
a little more for a John Deere. 


if ee vate ast, 
it is not at all 
Unusual Tor a 
John Lieere to 
last 10 years or more. 
In fact, many of the onginal 

John Deere Lawn Tractors, bull 
mn 1966, are shill being used today 


For the name of 
the dealer nearest you, ora 
free folder, cull 80-47-0606, 
toll tree. (limos, call 
BOOS? 0688.) Or wiite 
John Deere, Dept.62, Moline, LL 6l265 


DOWN-TO-EARTH VALUE. 
Big savines now through May 3] 
at a paricrpating 

John Deere dealer 


John Deere Riding 
Mii wers also have an 
outstanding record 
for longevity. [hat's 
why its so dihecutt 
to find & used one 


ior Saie 


Nothing Ruins | 
Like a Deere” | swore 


The Philippine eagle: 
headed for extinction? 





RB. DLED JP IN A HANDKERCHIEF, a 

Philippine Bagiet is hoisted on a 
scale by Or, Roberts, Kennedy (above) 
He and colleagues Neil L Rettig, Alank 
Degen. and Wolfgang A. Salb have beer 
Studying this: rapier under a National 


Geographic Society grant, with Philip 
DIne GOVEMMENE aid. LareArooservatlons 
feyeal an adolescent's practice of mocr 


Killing (right), us 


Jestruction of forest habitat by illegal 
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If you want to pay in full each 
month—or in monthly install- | 






: baw want to pay with money | If you want a travelers cheque | 
your checking or savings An a name and reputation 
ments—Visa gives you that _ |-accounf—without the pro that means norman ¢ world- 
choice. If you want cash, it's re lig | 3 
available to Visa cardhold- 
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We're Wausau Insurance Companies. Former- enterprises essentially devoted to serving 
ly Employers Insurance of Wausau. Formerly the insurance needs of business. But were 
Employers Mutuals of Wausau. You'll notice also a growing force in personal lines. 
the Wausau name is gaining emphasis. But it The Wausau story is simple. If you're 
has always identifed us since we began using looking for an effective insurance “partner” 
our familiar trade- to help you control 
mark, 2i yeas an, ee | | losses and costs, 
Yet, there is #7. a theres a sure way to 


change. We're not §& Di cat ~. INSURANCE know when you're 
the same company § 2's oes on the right track. 
we used to be. Today, sr : = COMPANIES Just watch for this 
we operate a dozen & : con , little railroad station. 
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100 Greatest’ Books 
Ever Written. 


The world’s greatest works of literature 
bound in genuine leather and accented with real 22kt gold. 


greatest books, The titles and au- 

, thors leap quickly to mind. And for 
good reason, The books that have been 
recognized as great, generation after gen- 
eration, are part of the world we live in 
They have shaped our lives, our language, 
our Values, our outlook: 

These books include novels like Mel 
ville s Moby Dick Dickens A Tale of Two 
Cites, Hawthorne's Scarlet Letter, Bronte’s 
Wuthering Heights. They include serious 
—vet highly readable—works of thought 
like Plato's Republic..heroic epics. like 
Homer's lhad..sharp-witted satire like 
Swift's Gulliver's Travels..brilliant poetry 
like Whitman's Leaves of Grass. 

On everyone's list would be the great 
works of Shakespeare, Chaucer, Dante, 
Darwin, and Twain. These are books you 
wanton your bookshelf. Books you want 
your children and their children to read. 
And now you can haye them—the ultr 
mate private library. 


I is not difficult to list the world's 


The Volumes Themselves 
are Works of Art 

Your pride in this collection will be 
two-told—arising both from the signif 
cance and stature of each literary master- 
piece..and from the sheer beauty of each 
volume. Every volume in this unique pri- 
vate library will exemplify the ultimate in 
the art of printing, binding, and illustration. 

Genuine Leather Bindings 
Today it is rare to find books bound in 
genuine leather. The cost of such bind- 
ings and the time required to create them 
has made the crafting of such bindings an 


almost vanishing art But each book in 
this collection will be bound in genuine 
leather! 


Intricate Cover Designs 
Accented With Real 22kt Gold 
Fach luxurigus leather binding will be 

deeply inlaid with real gold on the spine 
and in perfectly-matched golden designs 
on the front and back covers. Then, to 
bring out the full beauty of each cover 
design, the pages will be gilded along all 
three sides with a special golden finish. 


Elegant Finishing Touches 

Each volume will have beautiful end- 
sheets of rich moire fabric and a matching 
nbbon page marker. Each volume will be 
bound with a “hubbed” spine that is 
characteristic of only the finest books. In 
every respect, this is to be a collection 
which rivals anything seen in the great 
private libraries of days gone by. 


Exciting Diversity 
The hallmark of a distinctive library is 
diversity. Therefore, the volumes in the 
collection will vary in size, in the leathers 
used, in the distinctive cover designs, and 
in the illustrations. Yet the collection asa 
whole will exhibit an unmistakable har- 
mony, because the volumes will be of 

consistent quality throughout. 


Convenient Acquisition Plan 
Because of the extreme care and cratts- 
manship required in printing and bind- 
ing, the books in the collection will be 
issued at the rate of one per month. It will 
sve you reat pleasure fo Ssee@ your 
collection becoming more impressive with 
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These Low Prices 4 
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a MUST BE POSTMARKED BY MAY 31, 1981 TO QUALIFY _ 
FOR TWO YEAR PRICE PROTECTION AT CURRENT LOW PRICES mo 


The 100 Greatest’ Books ‘Ever Written. 


The Easton Press No payment required, 
47 Richards Avenue Simply mail this 
Norwalk, Conn, 04857 subscription reservation. 


Please send ime the first volume of “The 100 Greatest Books Ever Written” bound in @enuine leather 
and reserve.a subscriphonin my name. Further yolumes will be sentat the rate of one book per month 
at $33.50" each. This price will be puaranteed for the next two full years 

A list of books scheduled tor future monthly shipment will be sent to me. I may indicate which titles 
on this ht itany, ldo not wantto recerve, thereby insuring that never recerve any books [do motwant 
understand that | may retumany book within 4) days for refund, and that cither party tnay cancel this 


—_— a... ro oe 
cs comms: comms ce: a mmm ss esc ee 


subscript atTeement atany tome "Flow $0.75 per hive foe slreppiny den! hendling 
Payment Options (Check Wine) : 
hol ET 
JCharge each volume to my 
[Master (Charge) Card ISA Ndidees 
Pi iil | peal Piatt bap fPiiagy © laa 

C] Enclosed is $35.25" (payable to Easton Press} State Zip 

fever Tri Tips Wate 
C) Bill me $35.23"" prior to shipment tor.my first — Sienatin 

Volume ss mnihecticih tesidents pay. 83740 to in¢cluce sales bas 
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, ‘Séiéntists. bishieve that these hominids walked on twe feet, fede sigue ok, 





and developed "human" family structures —wittr long term pair mats § and 
different roles between males aps. females. pee, DT. : ek 


~ $clentists hope that by studying orice rere Se’ A ndereleeed about 


ourselvés—and about the evolutionary forces. {hatshaped modern Homo sa- 
plens, By continuing research into the past, ‘prablems’ ‘of survival—facing us 
loday and tomorrow—may be solved. 


Richard Leakey, pictured above with Homo habilis, established the FOUNDA- 
TION FOR RESEARCH INTO THE ORIGIN OF MAN (FROM) in 1975 to support 
the on-going scientific research of human origins and promote public 
understanding of the scientific evidence relating to early human development. 





As a non-government public foundation, FROM depends entirely 
on your contributions. The Foundation would be pleased to send you 
additional information about its goals and membership program. 


FROM Contributions are tax-deductible and may be sent to: 


| 
ofl 





FounDATION For RESEARCH ETO THE Onc of MAN 
41 EAST 42e0 STREET NEW YORK, NEW YORK 10017 


| “The air Over our 
Bethlehem, Pa., steel plant is 
a lot cleaner now 
than it was in 1953, 


a | ‘Back tn the Htties, «mok- 
= | = ing stacks meant progress — 
prospenty, jobs; an improve 
ment in our standard of living 

But today. little or no 
STIOKE Meats Droerirss— a 
concer for our quality of lite 
for Gur envirarimenit. 

“Here at Bethlehem Steel 
we share that concern. And 
we re domp something about it 
a? ail of our plants, mines, 
quarries anc shipyards We ne 
making great stides in cleaning 
up the air, as-you can see from 
these betore-and-alter photos 
of our Bethlehem, Ps... steel 
plant. And we're done just-as 
well af cleaning up the water. 

“lhtakes: forme, alot ol 
expensive hardware, and a lot 
cat hard hay GET F ce sol ye molt 
tion problems. At this plan 
alone Wy eve pes Ba et More tha nM 
$100 million ter air and water 
quality controls, | 
Bethlehem’'s commnitment: 

To do what ts necessary 
to protect public health 

Weve made substantial 
PORES and are now control- 
ling more than YS ob our 
major air and water pollutants 
In our wew, betore mew ard 
tighter environmental mula- 
tions are implemented or pre 
posed, cur nation should shop 
caretully asses the situation 


1 om 1: 5 
FeViIy DEP aed omplishiments 





and ask hen moch additional 
clean-up 5 Fe essary, p schcal 
oe a _ 

of atborciahle. 


Qur position i clearly 


explained m our booklet, Step!- 
making md the Environs 
Which Includes a copy of cur 
Juatty Control. Write 

Bm. 47601, Public Abairs 
Dent., Bethlehem Steel Corp : 
betnienem, PA 18016, 


Statement on Eemironienttat 
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Flan your visit now wilh the new “Complete 
Guide to America’s National Parks” 

The official guide, published Gy the National 
Park Foundation, covers 353 of America’s Na 
tlonal Park areas. One easy-to-read, fact-tilled 
volume contains everything to plan your inp eff 
clently: « penmitifes information © park activities 


* camping/hiking © telephone numbers © accor 





modations © Supplies © firs! a@d/hospitals 
* Mapes. 
An ideal gift item! 
pend 34.95 olus .65 for postage and handling 
to: National Park Foundation, Department GP 
PO. Box 57473, Vrashington, B.C, 20037 
D.C. Aesidenis add 25° sales tax 
allow three weeks for delivery) 
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Here's mileag 
proud of in a car 





you can be proud of. 


The V6 Cadillac. 
With 29 hwy. est.... 

[15] EPA est. mpg.” 

The V6 Cadillac ts the 
suocessty! marger of two 
bowutifully compatitie 
propesitions, Narrely that 
your neat car can (1) combine 
tho inherent quality and vilus 
ef 4 Aeetwood Brougham or 
DeVille with (2) the unfecent 
stiiciency of a V6 





New Automatic Overdrive is 
fandard. 

The fourepesd automatic 
TONSmieeion initlodes & fuel 
saving Overdrive gear that 
Helos the V6 Cadillar achieve 
a GE IMmpteseive 2 mpg 
highway aatimate 


725 miles est. hwy. range... 
450) miles est. driving range." 
The V6 Cadillac alao saves 
time beceube you dont have 
to-stop 6o often to refuel 


Or combine a V6 with 
front-whee! drive...the V6 
Eldorado and the V6 Seville. 
The scores of stand 
fratures embrace everything 
trom fteni-wheel drive and 
fourwhee! disc brakes te) 
Mhree-spsed automatic 
frangmission and fourwhee! 
independent suspensian 





The Diesel Cadillac. 


With 33 hwy. est. ... 

[21 EPA est. mpg." 

The Diesel Cadillec boests 
the beet EPA mileage eati- 
mates ewer lor Flaetwood 
Browghame and DeVilles 


B91 miles est. hwy. range... 
[567 miles est. driving range.” 
The more you dave, the more 
you ead a Diesel Cadillac 


Cadillac outselling Mercedes 
io Diese! cars. 

Figures forthe 1880 model 
year show Cadillac Dragel 
models outeelling Merceces 
Diese! modeis. Source 
Wards Automotive Reports 


Our front-wheel drive 
Diesels...the Diesel Seville 
and the Diesel Eldorado. 


The Giese] Sevilte ie the only 
Caf in he world equipped wath 
4a Diese! V8 ns stanciand 

Now you must decide which 
Cadillac is beet for you. ..waith 
available Dipgel or Wi To buy 


Or lease, see your Gacil lac 
Cho bene 


‘Litt calimaied mpg fir 
Om par hens, Your mileage arti 
range may differ dapanding an 
n d. distance, weathay, Actual 
hh ihe Mileage and ren 
lower Mieage and hy Wer in 
California. Wastype estlinates 
obtained by moltiplylog EPA wat 
mpg end Mery. eet. Gy standard 
fia! tank rathig.. 26 galiens for 
WE Fig#a@i wood Froughems and 
Dw Vilbee... 27 gallons for Dieoel 
Fleetwood Sroughame end 
De¥ilies 
Codillace are equippad witht 
GM-bulfi eapines produced & 
wathiue divisions. Sea your 
Codiitec Ceeler for deitelie: 
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iave a car should gladden the heart and engage the mind. 
Monte Carlo is your car. 
You firmly believe that a car should be every Dil as good as it looks. 
So as your eye plays over the sweeping lines of Monte Caro for 
1961, make your mind aware ifs engineered for the real world 
The new Computer Command Control system continuously 
monitors engine functions and adjusts Monte Carlo's performance 
to meet driving conditions 
Corrosion-esistani primers, special undercoatings, and zinc-ncn 
precoated metals help assure the lasting beauty of your Monte Carlo. 
The powertul surge of an optional 3.8 Liter Turbocharged V6 will 
further individualize your Monte Carico, 


And power sleering, power brakes, and automatic transmission are 
standard in an aerodynamic Monte Carlo with these EPA estimates: 


HH Ww EST EPA EST MPG 
Standard 3.6 Liter V6 26 [19] 





Optional 3.8 Liter Turbo V6 27 (73) 


Also be mindful that afl this, plus an el liy appointed interior, 
comes together in a personal car as individual as you. 

Buy or lease the 1981 Monte Carlo from your Chevrolet dealer. And 
let it gladden your heart, while its Chevrolet price eases your mind. 
"Femenber Compare the “esttmated MPG" to the “estimated MPG of 
other cars. You may oet differant mileage, dapending on how fast you drive, 
weather conditions, and inp length. Actual highway mileage will probably be 
less than the estimated highway fuel economy Estimates differ in Call 
Chevrolets are equipped with GM-bulll engines produced by warinus 
divisions. See your dealer for details 


1981 Monte Carlo. Chevrolet 


A matter of per: 








Something on the rocks? 

Enjoy it with Smokehouse® almonds. 
Champagne? Serve Blue Diamond® 

It's a natural with our whole natural nuts. 
Whatever your beverage. it goes better 
with one of our seven snack flavors. 


SB | Stir simon Exchange 





on plates of fine porcelain 
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A celebrated artist captures the charm and beauty of the woodlan 
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The changing seasons .. 


. and the delightful creatures of the forests. 


Portrayed in a collection of twelve charming collector's plates... 


one for each month of the woodland year. 


Each plate crafted in fine porcelain and decorated with a border of pure 24kt gold. 


Limited Signature Edition. 
Available exclusively from Franklin Porcelain. 
Advance Subscription Deadline: March 31, 1981, 








he beauty and grace of a 
young deér frolicking in the 
summer meadow ... the de. 
light of a baby raccoon being 
startled by a tiny-green frog . . 
the charm of two chipmunks 
—_____—+ sharing their food with o little 
bird... such scenes from nature have w very special 
fascination for us afl. To be able to capture these 
qualities in visual form is a unique gift—and the 
renowned English painter Peter Barrett has that rare 
et tn abundance. 

Because Barrett 5 4 trained naturalist as well as 
an artist, he is able to portray in his work not only 
the personality of nature's most captivating crea: 
tures—hit also thew distinctive featuresin realis- 
tic detail. 

This distinguished wildlife arist will now under: 
luke @ uniquely challenging assignment. He will 
Creme a series of new works of urt exclusively for a 
election of twelve porcelain plates—plates: that 
will depict woodland animals at play throughout the 
[welve months of the year. 

Each of these works by Peter Harrett will be 
created for “The Woodland Year” porcelain plate 
collection to be issued exclusively by Franklin 
Porcelam. And the first edition of this collection will 
be a special, limited “Signature Edition.” 


Each plate portrays a different animal, . . 

ina different month of the yeur 
To capture the beauty of these woodland scenes, 
Peter Barrett will depict cach animal in a different 
nutural setting ... and during a different month of 
the year. And éach delightful animal—the raccoon 
for Apml, the deer for June, the badger for October 
—symbolizes especially well that particular time of 
the year, 

The January plate, for example, portrays two 
Grey Squirrels in the forest ona snowy winter's day. 
The April plate depicts a family of raccoons— 
mother, father and baby—poised on the side of a 
pond observing the antics of a tiny green frog. For 
May, two litte foxes:are startled by the sudden ap- 
peurunce of a Dutterfly in the tall grass, And the 
August plate depicts two chipmunks sharing their 
breakfast with a White-Breasted Nuthatch. 





Every one of the twelve plates thal make up the 
collection has a charm about it that is irresistible, 
Because no detail, no matter how subtle. escapes the 
eye of Peter Barrett. 


A unique way to depict nature's most 
delightful creatures 


Consumimate artist that he is, Peter Barrett is always 
socking ways to make his art different and original, 
And here he has found a most ingenious one. He has 
portrayed each scene as though it were being viewed 
sccretly, without the animals knowing you were 
there. Thus..as you look al the plate, vou have the 
Huston of having peered through an opening in the 
forest—and suddenly come upon this delightful 
scene! It sa technique which Barrett uses in the most 
Winning manner. ..and cech of the twelve works of 
art becomes a new and pleasant surprise. 

In order to capture the ant of Peter Barrett in the 
most appealing manner, cach plate will measure Ve" 
mdiameter. And the entire collection will be crafted 
ofa fine porcelain that has the whiteness and rich- 
ness well suited to dramatizing the colors Barrett 
uses in his art. Moreover, cach of these lovely plates 
will be decorated with a border of pure 24 kurat gold. 
Fmnklin Porcelain has entrusted the creation of the 
Plates for this collection to its affiliate, Franklin 
Porcelain of Japan 


Signature Edition available for 
a limited thne 
The Signature Edition of “The Woodland Year” by 
Peter Garrett will be distinctive becatse it is the only 
éditien of this collection that will bear the signature 
of the artist on each plate. 

In the tradition of fine porcelain, the plates in this 
desitable Signature Edition will be issued only dur- 
Ing a site Vear—and will never be made available 
again. Thus, the total number of sets in the Signature 
Editon will be forever limited to the exact number of 
valid subscnptions entered by the end of 181, plus 
tine sel for the artist and one for the archives af 
Franklin Porcelain. 

The collection of twelve plates will be sent to 
subscnbers af the rate of one every offer month, and 
the issue price for each -plate is just $55, payable in 
Iwo conveniont moothly matallments of $27, 0 each. 
This favorable price is guaranteed to subscribers for 
each of the twelve plates in the collection, regardless 
of any rie in costs during the entire subscription 
henod. 

To enter your subscription for the Signature Edi- 
thon, be sure to mail the application at right to Frank- 
lin Porcelain by the advance deadline of March 31st. 


fe i TE aa 


Displayed in your home, these original collectors plates 
yall bring the magic of the wocdlands—and its delightful 
creatures fo vour Family and friends. 


ADVANCE SUBSCRIPTION APPLICATION 
“The Woodland Year 


Valid only if postmarked by March Ji, 1941, 
Limit: One collection per person. 








Frnklin Porcelain 

Franklin Center, Peansylvani 109) 

Please enter my subscription for the special Signature 

Edition of “The Woodland Year,” consialing of twelve 

collector's plates to be crafted forme in-fine porcelain 

and decorated with ao boner of pure 24 karat wold, 
[need send no money now. The plates-will be sent ot 

the mite of one every other month, | will be billed far 

each plate in two equal monthly matallments of $27, 4)* 

each, the first installment in advance of shipment. 

*Pie re elie aude tet 
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> World praise for 
‘weed the new World Car 


Me 
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fi ",.almost a dream car...” This destiny car is 
eee . marvelous all around...” 
“Fords cam-in-head Sin Anan eat 
[engine] can produce both  “Economical,fuel-and- 
economy and...energy.” space efficient... 
“Thesoeedvinced Seemunecodstve..” 
technical characteristics “Road lest magazine's 
3 


Ford hasever produced.” —_ Car of the Year! 


AITO eT oy ROAD TEST USA 
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Whatever you | buy at Sears, you have the right to use it for a reasonable 
‘time before you determine it is Satisfactory and decide to keep it. if you 
dechde it is‘not satisfactory, Te retum it to us at our expense We a do 


we will refund your full Saat bik pice including ary appropriate delivery 
charges. finance charges and applicable tz : 


Wf, after you have decided to keep y your purchase, it doesn’ l give you the 
Service or ‘performance. you ‘reasonably expect‘of it_and there isn't a| 
mor written lwarranrity on the item that will satisfactorily | correct the 





You can count on Sears 





for satisfaction 





Satisfaction guaranteed or your money back is 
a promise Sears has lived by for half a century, Other 
things you can still count on at Sears: fair prices, good 
workmanship, wide selection, competent service 





oe believes that you 
should be completely satisfied — 
with performance, workmanship, 
fit, styling, even color 

Suppose you buy a blue sweat- 
er through the catalog ani the 
blue looks different, however 
slightly, from the blue on the 
printed page. Says Sears catalog: 
“In such a case, as with everything 
we sell, we guarantee your satis- 
faction or your money back.” 
Among the steps Sears takes: 


1. Sears people spend thouwsanes 
of hours a year at factories thet 
nake Sears products 

They study the needs and 
desires of Scars customers—and 
work personally with manufac- 
turers to make certain that Sears 
products perform as expected 


2. TheSears Laboratory tests over 
1,000 products a year, Sears 


maintains one of the world's larg: 
est private laboratories for test- 
ing consumer goods. It tests for 
strength, durability, handling, anc 
performance. 


4. Sears employs engineers to 
beip manufacturers Onprow 
ther efficienc: 

This is one of many steps 
Scars takes to help hold down 
costs. Others include an almost 
fanatically efficient distribution 
system. Dozens of small effi- 
ciencies explain why Sears regular 
prices are so reasonable, and Scars 
sale prices such bargains, 

So it's first to Sears for mil- 
lions of shoppers. They have found 
again and again that they are likely 
to spot exactly what they're look- 
ing for at Sears, to pay a fair price 
for it—and to be completely satis- 
fied with it once they get it home 





O Deep Poe bee al 


Satisfaction Guaranteed or Your Money Back 





hoo been firm Sears policy for over balf a oentun 
Tie nord: on this lage sland behind every 
Purchase by every Sears castomer 




















icing an unprecedented collection: 


The < Most Treasured 























Beth sides nf each banknote ore fully 
visible, MAkiNng minute eximipatien 
possible. Authoritative harralives 
are pducotional and informative, 


och banknete is valld, lege) tender 
mf the country of issue. provected by 
the special diplay page to keep i in 
mint perect, wiciricwlated condition, 


The album organves and misplays 
your collection — so you can eosily 
shore it with Inmily and friends. 


Crverall wer al dieping pages ie O45 bey Di jerhes Siu here covsdderably reqacrnt, 























Available to-you now ira limited time by special a 

















with central banks and officials around the ein 


A limited edition, 
Order Limit: One Collection per person, 
Advance Reservation Deadiine: April 20, 1951. 





aa VE for world travelers, there is imply no 
collection more thusive potentially more @x- 
Clusive... than the Banknotes of the World. Until 
now, it has been only a dream inti! now aiwars 
just bevond reach. 


Beyond reach even tor those with the time and 


| 


resources to Vistt each couniry personally, For, 
many nations prohibit — under severe penalty af law 
— anyone from Laking Lhetr banknotes beyond their 
borders 


The opportunity of a lifetime. 


Yel vou have the opportunity to acquire the 
Banknotes of the World today by special arrange- 
ment between Fleetwood ond governmenti 
authorities around the world... including most 
counties which normally prohiblt the export of their 
Danke, AS & result. this collection is a milestone 
in collecting. One which will be p rewarding legacy 
for future penerations.of your family 


tender, uncirculated: 
lascinating and mint-perfect, 
These-are nol specimens or hanknotes withdrawn 


from circulation, But real money: valid, legal tender 
that is voluahle, 


And what gloriously colored gnd richly vaned 
subjectsand designs! Some banknotes pay tribute to 
heroes and leaders Others portray famous 
monuments and great works of art. But all capture 
the nations’ special character and cleeutls 


This: collection makes {it ane for you to hold 
each banknote to the light | ver secret 
watermarks. and random shi threads. To 
examine the intricate engraving of both 
sides _. . including lacework, rosettes, and scrolls 
that defy the crafty counterfélter. 


A treasure-trove. 


From Hong Rong s unusually large | Dollar note, 

to Switzerland's J0 Franc note, the collection 
inchucles such issues as: Canada's colorful 5 Dollar 
note with its fishing scenes; The 2000 Lire Italian note 
— an exquisite thbute to Gralileo, The 5 Yuan note af 
China, combining superb oriental artistry ond 
modem day landscapes, Egypt's | Pound note 
recalling the rock-cut Temple of Ramecs IT. And 
much, much more. . - 


A specially-designed album for you. 

The handsome, halen ie album shown in the 
photograph at left is included without ndditional 
charge — including its specially-desipned pages and 
authoritative reference information. You will be able 
ic examine both sides of every note — yet ensure that 
each one will remain in mint-perfect condition. 


An extraordinary and precious collection 
at a surprisingly modest cost, 
The cost of building this clusive... and #x- 
clusive... collection is. just $4.75 per banknote, 
including all shipping and handling charges 


Why a Black White Ad? 


This advertisement does not il- 
lustrate the banknotes in full color or 
at actual size — and for good reason. 


Since these notes are real money 
— not specimens or banknotes 
withdrawn fronveirculation — Federal 
law prohibits their reproduction in any 
way but in black and white, and at a 
size which differs substantially from 
the real thing. 


You must see these banknotes for 
yourself to fully appreciate their 
beauty and fascinating detail. 





SLonover, Vou mead send no payment al this time. 
You will be billed for each monthiy shipment of two 
banknotes — cithor directly, or to your: card. 


A Fleetwood exclusive — 
strictly limited edition, 
The Most Treasured Banknotes of the World is 


available only through Fleetwood, with @ further 
limit of one collection per person 


The reaervation deadline from (his announcement 
is April 30, 1941, Unless you mail your reservation 
promptly, you will lose what's truly the chance of a 
lifetime, To assure your personal ownership of one of 
the mast oxclusive callections ever offered... fill 
nut the Reservation Form below ane mail it oe 
Fleetwood, One Unicover Center, Cheyenne, Wyo- 
Mung Ay) 





Limit: One Collection per Person 
Iwadline: April 10, 1981 


Flectwood re | 
Cheyenne, Wyoming #2008000 | 


Please accept my reservation for The Most 
Treasured Banknotes of the World, The collection 
will include well over 100 banknotes from sreund 
the world, each mint-perfect and uncirculated, 
valid ond legal tender of every nation inthe world, 
except where government regulations still 
prohibil. The bunknotes will be sent to me at the 
rate of two per month beginning in late May, 1981. 
The price of 38.75 per banknote mecludes all 
shipping.and handling. A handsome gold-stamped 
Olbum with special pages ond reference informa- 
tion is invloded ot ne additional cost 
[ need send no money now, and prefer to poy 
ODIRECTLY. Please fill me for each shiprpent 
Os it is made. 
OBY CREDIT CARD, Please bill miy- 











O MasterCard O Diners Clut 
Ch Visa OC American Express 
Card Number Expires 
Signature 
AN ardvew Trase te mares! aed wrt _ 
i arerphans by Fleetaenesd 
Mr, 
Mrs. 
Miss — = 
Address 
Cy Zip 


Fee ween will adit elge yor eabecranit. 
Since 2% Flestwotd fas bert retaghioe!) by. coilectors for 
tutetonelling quake Nut aff | inte with ogy given agency, i 
ie a dition a Cnieever Carperminn 





You know how an airplane simplifies 
~ business travel. Find out how 
beech simplifies owning an airplane. 











A company airplane simpli- 
fies business travel, many wavs 

By freeing you from airline 
echediles that dont match your 
echedules. The Pesawnted Beechoatt Deer carmes scr im 

By providing direct flights cabin chase comfort and quiet at ower 280 ep 
cil evervwhere th airlines ii, 
pilus literally thousands of places 
chevy don't 

By allowing your scarcest 
resource, qualified management, 
to be there, when and where 


lt extends throughout the | find the reason why Beecheratt 
network of Beechcraft Aviation | owners experience minimum 
Centers, where aviation profes- | maintenance, low depreciation 
sionals can help in every aspect | and & ready resale market. 
mM airplane purchase and lf you would like to find out 
| 








they te needet 

Tow may know dr 
other ways. 

But you may noe 
know how Beech sim- 
plities airplane owner- 
ship and operation. 

lt starts with the 


mens ct 


operaticn 

And once you have pur- 
chased a Beechcraft, 
this same organization 
can teach vou to fly 
of find you a qualified 
pilot. They can man- 
ace POUT THintenunce. 


more, simply let ws know 


SE Et ee 


Send for your tree 1981 kir. 


Write ws ong 






Pad is 
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They've even pore st everything yi 
far as £0 operate a cus. 
tomers airplane for 
him. Flying it, sched- 
uling it, maintaining it, because 
that’s what the customer wanted 
And finally, simple, reliable 


comprehensive micr- 
mehion in your frec 
Management Grade to 
Business Avuinon that helps you 
ecide whether a Beechcraft 
can, indeed, be a profitable 
Investment 


iced fo tadke an ama decoacrn 





on the profiable we of o Beech 
craft in your compan. Write 
to: Beech Arcraft (oorenen 
Dene AD, Wichio, Kansas 
6720). [f-vou'd rater call 


call collect-and ask for Dick 





b 


operation and fuel-efficiency Schowalter Jn 316-681-7072 


The Beechorapt Super King Aur gee fest | comes standard with every 


Lett chccrenmiceideiina for B-24 hbicrnpers j NArribed Comte; iM! the igeece Bh ea ee 


Beechcraft business airplane. In 
1s wr TP Co Msi quality, Worl 
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Superb picture and more. 
More sharpness. More sound. More channels. 


il Pig : n 


\ re Trovin qj 


iele vision into The 
TE oe Pell = ls 
=< fF ] ee te 

ee. eee 6 TUL. WIth 


Coa our new PRP 
.~ gee ; J 
— (Peak Reso 
lution Picture) circuit 
For 25% more picture 
sharpness than ever 
before” VVith fout 
SpedgKeTs, separate 


( ampliners, 
E j 
: even an 


auciO contral center 
For more Tidetity, 


more true-toife sound 


gen 


SYSTEM 3 


With built-in cable 
tuning (no 
converter 

li, For access to 
THIFe Channels ral mun 
dred and tive channeis 
fenith System 3 
For superb picture, 
Denendability 
And more 
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Now, The No. Choice takes off 
for Hawaii. | 7 


For the third straizht 
time, American Afrlines 
has been named the 
number one choice for 
domestic travel in the Air- 
line Passengers Association 
survey of the most demanding 
_ passengers in the sky: 
Frequent Fliers.” 

The main reason: our 
SEFViCce. 

And now you can get this 
number one service, with a hit 
of Hawaiian flavor added, on 
convenient daily flights to The 
Islands. 

So call your Travel Agent. 
And say ven wont nomber one 
service fo Hawait, 

We're American Airlines. 
Dome whet we do best. 
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= «: “1979 independent mail survey of 37,495 
APA surmbers with [1,93 responding, 








witha comneininenetoaqaalite 


In a world callmg for change, 
no American-built sedan has 
changed more for 1981 than the 
new Ford Granada. Count the 
ways 
Granada ts smaller than last 
"ear 
Granada has more interior 
room than last year. 
Granada has rack-and-pinion 
steering this year. 
Granada has a new, wre 






And, best of all, Granada’s effi- 
cient 4cylinder engine for 1981, 
combined with its new sleek 
aerody namic shy ling, gives it 





342 [23]@ 


For compare, Your mileage may eer, deer 
i OF Gf, Gt od wei Acie hin: 
may roe ees and itlorrs tate lates 

Granada is built with Ford's 
—~ aitention to detail. Every 


seat is fitted by hand 


and every door is adjusted by 
hand, Every car is examined 
during assembly by no less than 
a5 quality-control inspectors. 
That's attention to detail you 
ean see, feel and hear. 

Your Ford Dealer can dis 
cuss bay or lease arrangements 
and tell you about Ford’s Ex- 
tended Service Plan. 


FORD GRANADA 


FORD DIVISION Gard» 





Citibank, NLA. §00-223- 1080 Swiss Bank ¢ 
BLY. State call collect: 212-559-6041 ALY State call collect 212-938-3929 BY. Staie call collect: 212-930-6338 





The Gold Coins of Mexico are official restrikes of Marry peopte consider: tie vale end purches- 
the government of Mexico, minted by the Casa de raion power of gold as an altermative hedge against 
Moneda de Mexico, the oldest mint in the westem Of course, the decision to own gold is a 
emisphere, established in 1535. Exclusively minted ersonal one in which risks and 
for the Mexican Federal Reserve Bank, Banco de Mex- MUL be comin Ounidoed ts et fee ee 
Tpctekenigisteadiircuctrecs commmeriiy ts wake W sche ws condoad monks 
out many years. commodity, its Value is subject to continual market 

Now. Americans who have made the deci- fluctuations 
sion to purchase gold coms have the op- _.«seREEEEp 





Over the years, The Gold Coms of Mexico 









ee ee One ASS = have become am the most popular 
Mexico in the United States at the fol. 4 NZ co EE % gold bullion toine i: dic world Due to 
lowing banks: Citibank, Swiss Bank [oes m) the careful craftsmanship of Casa de 
Corporation and Republic National /anee A fete) Moneda de Mexico and the wide dis- 
Bank of New York. ig Soe Gacy Eos tibution of these coins, you can usu- 
The Gold Coins signa dea rt We ally avoid the cost and delay of 

the convenience, portal 4 their authenticity upon re- 





licquiciity SF sities Gok ecebt eee te but “ieee 1 ’ sale. As with all gold coins, your pur 

they also offer more alternative choices for “See” = Chase price includes a premium above 

purchasers. Mexicos 50 peso eda piece, ee the then current market price of gold bullion 
more commonly known as the “Centenario: ACTUA SE —_—s tO. cover minting and distribution. Further- 

is the heaviest of all circulation gold more, purchases may be subject to state and 

bullion coins in the * i—boasting a high local taxes. 

gold content of | "2057 troy | 

ounces. The Azteca; Mexicos ff | 

20 peso gold piece, features a 

4823 troy ounce gold content 









Call any of the following 
toll-free numbers for up-to- 
the-minute prices. For adcdi- 
tional literature, write: The 


for purchase on a small scale. A variety Gold Coins of Mexico, Information 
of Mexican gold coins of smaller deno- | Center, Grand Central Station, PO. Box 
minations are also available. CO l8l2, New York, NY 10017 


The Gald Coins of Mexico are exciustvely supplied 
800-221-9406 Republic National Bank of New York 800-223-0840. 


The Gold Coins of Mexico is a Service Mark of Banco de Mexico, Mexico City. 
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Collect Geographics 
inhandsome files ... 


La iNet loge like fine Boke an you! library 


ha Tha! Ti, a cole 
1 cheated Ore FTG sect iin quantity) save rod 


Prieta, 1) lnethet-Kee fronts eertedanedt mi god Cr Ges fob 





fie ee (2 ae be Dey) Or rine trekpe Celta 
goad nutes ire til} suppead tor realty) adiciing 
eles Bopplied ont in cartoye of Gor somcity your 
choice (4) Ganon of giv magazine flies, oF (Ay carinn 
ol ive raganie and ow map We One carton 
$1055 (91255 loreige), € a) mame caring Fe 
feach. Poetpeid Sed crece. Mantercad o WSs 
Reider mend numibar welh gecdranon date sand 
signature Of place one by calling to8 lies 1-GE- 
Balt-S100 fn Wine 1B TD 9RS) evi. Film 
catsliog free with ondas HIGHSMITH OO. Bra 
Poh: Fen Attineon Wiscanam 6356 





A | & 7 r 


ee eee ee 


Confused? 


Read the instructions in your tax 
package—they can clear up the 
confusion and make doing your lax 
return easier and faster, 
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Arabian desert dwellers 
engaged in traditional game 


Right, golf. 
To people who work for us, around of golf is 
an ordinary part of life in Saudi Arabia, There's 


nO grass, so ach plaver carries a portable “fair 
way of artificial tur! 

We're Aramco, the Arabian American Ohl 
Company. There are 13,000 North Americans in 
Saud) Arabia with us. And some things about 
our lives there might surprise you. 
|. We're doing something important. Aramco 





produces more oll than any other company. 
Baciy needed ol. including about [5 percent of 


the oil America imports 


2. The Saudi Goverment and Aramco are work- 





ing on some icredraly large energy projects, com 


munications networks, electric utilities, and more. 
4. Our people are glad to be in Saudi Arabia with 
Aramco. They came for excellent pay and profes- 
sional challenge. 

4. Alter 46 years, Aramco is still growing fast. 
50 18 the number of rewarding jobs we offer. 

>. Jim Burchett, center, birdied the 16th to beat 
Wlhke Ehlers and “‘Sib’’ Sibley. 


ARAMCO 


L100 Mivam Bailding, F500), Houston, TX FHMIZ 
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On the average, Britons 
save 13% of their disposable 
income. West Germans save 
lo’, Japanese, 26%. But 
Americans save only 4.5%! 

A major reason people i in 
other nations save more is 
that they are given tax incen- 
tives by their governments. 

The U.S. actually discour- 
ages savings, by taxing the in- 
terest that is earned. 

Isn't it time Con- 
#ress gave savers a real 
lax incentive? We 


Isnt it time to 





the RM 





tax break to savers? 


terest should be raised to 
$1,000 for individuals and 
$2,000 for joint tax returns. 

This would encourage 
more savings, which would 
help stabilize the economy 
and bring inflation under 
control, 

What do you think? Please 
fill out the ballot, and let us 
know. If the ballot has already 
been removed from this page, 
you can still vote at 
your nearby Savings 


| | and Loan Association. 
think the annual tax- Savings Lon If we all speak up, 


free limit on savings in- 





_ Washington will listen. 


eS BALLOT 


Question: Should the first cl aed 


* 31000 for individuals, $2,000 far joint tax rehurns. 

Please fill out this ballot and drop in the ballot box in your nearby 

Savings and Loan office, or mail to The Savings and Loan Founda- 
Hon, Inc., Dept G2, 1111 “E" St, N.W., Washington, D.C. 20004 
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1 of interest on your savings be t: 
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i Yes No 
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If we all speak up, Washington will listen. ; 
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©1898). The Savings and Loan Foundation, Inc, 1111 “E" Street, N.W., Washington, D.C. 20004, 


The big idea behinc 
our little limousine. 





The 1981 Century. 3": 





TWA unse ats 
the competition 









TWAs new 747 Ambassador Class to Europe. _ 
Wider seats and more legroom than any other airline. 


TWés new M7 Ambassador (Class Sik et adda cae neenen Mati tid ate ot entree 


Atypical 77 business class. aL Gar ee if us La RARE aaa SVs eae 





Youre going to like us / 


